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This report presents the design for and preliminary results from the second ResLeSS workshop in Ethiopia 
involving five stakeholder groups of livestock producers, traders, local leaders/administrators, 
experts/researchers from local research institutions and national level stakeholders. The workshop is focused 
on the development of socio-economic indicators that are shared between stakeholders, and a 
“Transformation Game” that engages stakeholders in scenario development and assessment using the 
CLEANED-R environmental impact simulation tool. This approach enabled participants to appreciate the 
tradeoff between increasing production and productivity while maintaining or reducing environmental 
impact.  
The stakeholder groups identified that easy access to good quality education, health, and infrastructure 
services (electricity, roads, water, telecommunications), having the modern equipment and technology 
needed for ones work (production, processing, trade, advisory services etc.) and joint decision-making were 
all important indicators for evaluating whether Atsbi would have achieved a ‘good life’ for its inhabitants by 
2030. Furthermore, increasing the quantity and quality of livestock products (meat, milk, and honey) was 
also identified as an overriding objective or indicator of livestock production. When playing the simulation 
game, groups found that it was difficult to meet the objective of increased production if one also tried to 
reduce greenhouse gas emissions and water use for feed production.  
A common pattern that emerged through the Transformation Game was that the numbers of dual purpose 
cattle in Atsbi woreda will reduce. Local dairy cows will be replaced by improved cross-breed cows that have 
a much higher productivity, while draught animals will be replaced in part by tractors, at least for the flatter 
areas of Atsbi which are suitable for mechanization. These two shifts allow production to increase while 
reducing the number of animals, and therefore reducing the overall environmental pressure in the area. 
Most of the groups also decreased the number of fattening animals, in favour of increasing production of the 
Atsbi sheep. From participants’ experience, conditions for fattening are better in the transition zone between 
the upland plateau of the study area and the lowlands of neighbouring Afar region (where the government is 
also resettling landless people to fatten cattle). However, the Atsbi sheep is a well-known product, which has 
a regional market, therefore the meat lost from a reduced emphasis on cattle fattening can be compensated 
by increasing sheep production. Sheep are also more efficient in term of greenhouse gas emissions than 
fattening cattle. The feeding system in general would be improved by relying more on purchased 
concentrates (brans and oil cakes) which come from outside Atsbi and therefore do not require land and 
resources in Atsbi, or planted fodder which uses less land but more water to produce the same calories as 
crop residues. Yet all these changes come at a financial cost; a more detailed analysis should be performed 
before a conclusion can be drawn on how profitable these changes are. Furthermore, the point was raised 
that one feeding strategy for everyone (either concentrates or planted fodder) would not work, as 
individuals have different priorities for how to use their land, for example to first feed their family, or to 
prioritise the highest financial returns. 
Overall, the workshop was a positive learning experience for all. Both the national and the local stakeholders 
learnt from each other: about the necessity of keeping some draught animals for the rough terrain; of the 
relatively lower suitability of fattening cattle when compared to sheep, which can be considered a pro-poor 
strategy; of the critical importance of increasing production; and of the concern about reducing greenhouse 
gas emissions and water consumption. One indication of the value of the process was that during the 
workshop one group (the experts and local researchers group) began thinking of how the Transformation 
Game process could be extended to other woredas. Among the lessons learnt about the process, it was 
found to be particularly important to retain a women’s mixed stakeholder group (separate to the two men’s 








This report summarises the design and initial findings from the second workshop of the Research and 
Learning for Sustainable Intensification of Smallholder Livestock Value Chains (ResLeSS) project in Atsbi 
Woreda of Tigray Region, Ethiopia, which is part of the Sustainable Agricultural Intensification Research and 
Learning in Africa (SAIRLA) programme, funded by UK DfID and managed by the Natural Resources Institute 
(NRI) at the University of Greenwich and WYG. The overall aim of the second workshop is to support 
participants to undertake a shared evaluation of the social, economic and environmental consequences of 
plausible livestock futures. The workshop was officially opened by Atsbi Woreda’s Administrator, Alganesh 
Teklay, who encouraged the participants to contribute and share the learning with other society members.  
ResLeSS is investigating a process that supports decision-makers in using a rapid ex-ante environmental 
impact assessment tool (CLEANED-R1) and a participatory economics approach together with input from 
local stakeholders, to produce decisions that have taken into account three pillars of sustainability – the 
environment, economics and equity. Using a social learning approach, the project follows a facilitated 
process of two workshops supported by a reconnaissance tour and ongoing outreach that is designed to 
enable stakeholders to consolidate their own understanding and priorities before acknowledging the 
perspective of others.  
Workshop 1, conducted in June 2017, gathered data from stakeholders connected to livestock livelihoods in 
relation to the environment and socio-economics. This work set the stage for the second workshop in two 
ways. First, the environmental data gathered enabled the parameterisation of the computer-based 
environmental impact assessment tool (CLEANED-R), so that it can be used to explore the impacts of 
alternative livestock futures in the study area in Ethiopia. Second, engaging with participants around 
desirable socio-economic futures started a process of capturing an understanding of value that is wider than 
that offered by a financial assessment alone. Together, these two steps provide the grounding for a process 
of disciplinary integration and participatory appraisal of potential livestock futures, which we understand to 
constitute a transdisciplinary research approach.  
This transdisciplinary enquiry into livestock futures, via a participatory process that explores the relationship 
between economics and the environment, is the focus of Workshop 2. The second workshop is a two-day 
event (balancing the need for sustained interaction with the realities of stakeholder time commitment) that 
builds on Workshop 1 through: 
 Use of the CLEANED R tool to generate environmental impact data for different livestock scenarios, 
parameterised for the case study site in each country using the data gathered in Workshop 1 
 The assessment of livelihood impacts of alternative livestock scenarios, using the socio-economic 
indicators developed during Workshop 1. 
Taken together, the two workshops offer a systematic process that works towards the development of more 
equitable relationships between stakeholders through improved mutual understanding and shared learning. 
 
1.1 Workshop design 
To achieve the workshop aims, the design incorporates five central tools and concepts.  
First, the workshop makes use of a computer-based environmental simulation tool, called CLEANED-R. The 
tool is an application of the CLEANED framework (Notenbaert et al., 2014) and calculates environmental 
impacts (water use, greenhouse gas emission, biodiversity loss and nitrogen balance) for a given area based 
on the livestock production that is being undertaken in that area. This production is expressed in terms of 
                                               
1 Comprehensive Livestock Environmental Assessment for improved Nutrition, a secured Environment and sustainable Development 
(CLEANED) R tool. 
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parameters that can be defined via a user interface (developed during the project). The underlying code 
consists of 5 modules: livestock productivity, water, greenhouse gas, biodiversity and nitrogen balance.  
Second, the report refers to livestock production practices to describe ways of keeping livestock (a 
combination of livestock species - cows or sheep, traditional or improved breeds - feed requirements, and 
management). In CLEANED-R, each livestock production practice is parameterised by approximately 17 
parameters (differences in land use for feed production, feed basket, animal productivity, manure 
management etc.). 
Third, a vignette is a pre-defined narrative description of a particular livestock production practice (e.g. 
traditional cattle extensively grazed, or improved cattle tethered and fed with locally grown grasses). A 
combination of vignettes can be used to quickly formulate a plausible livestock future for the landscape – 
referred to as a scenario. For each vignette all CLEANED-R parameters are fixed, and by only selecting 
which vignettes to include and the number of animals assigned to each vignette, the participants can define 
a scenario (e.g. 5000 animals in vignette A, 500 in B, 7000 in C). 
Thus (and fourthly), a scenario refers to one possible mix of different livestock production practices in a 
defined landscape. This encompasses the types of livestock production practices assumed to be present and 
the proportion (or scale) of each practice. For a particular scenario, CLEANED-R calculates the environmental 
impact from the mix of livestock production practices in a landscape. 
Finally, the workshop culminates in participants playing the Transformation Game. The Transformation 
Game enables groups of participants to define a livestock scenario using the vignettes, and then explore the 
socio-economic consequences of that scenario (via indicators developed in Workshop 1 and refined at the 
outset of Workshop 2) and environmental consequences (using computers running the CLEANED-R 
simulation).  
Through discussion of how these results might be interpreted and valued, the Transformation Game enables 
learning to develop between stakeholders with different viewpoints on livestock livelihoods. Together, the 
group can then revise their scenario, and test this new scenario using the socio-economic indicators and 
CLEANED-R. In this way, the game allows participants to explore livestock futures and develop a better 
sense of the trade-offs that are embedded in different choices and how these trade-offs are experienced by 
different stakeholder groups.  
1.2 Report structure 
The report is organised into three substantive sections, together with this introduction and a conclusion that 
draws together the main findings. Additionally, there is a companion report that sets out the 
parameterisation of CLEANED-R for Ethiopia (Pfeifer et al., 2018). Section 2 describes the design of the 
Transformation Game, setting out the key features, how it is initialised to provide a representation of 
plausible livestock futures in Atsbi, how it is played and how it forms part of the overall participatory 
workshop design. Section 3 presents the results of the workshop and Game, in terms of the socio-economic 
indicators jointly agreed between stakeholder groups, the desirable scenarios developed by each stakeholder 
group, and the discussions and trade-offs that emerged during playing of the Transformation Game in mixed 
stakeholder groups. Section 4 provides a discussion that reflects on the results in terms of stakeholder 
priorities, the conditions for learning, trade-offs and synergies, and the wider context that was not 
embedded into the Game but became an important part of the discussion. 
1.3 Participant selection and sources of data 
Participant selection 
As far as possible, the participants invited to this Workshop were the same as those present in Workshop 1. 
Throughout we used purposive sampling to select participants, with the primary objective to have 
representation from each potential stakeholder group connected with the cattle and sheep value chains, and 
as a secondary objective, to aim for gender balance. The workshop had 33 participants from the local area, 
representing 6 types of value chain stakeholders, identified in consultation with local researchers: livestock 
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producers; traders; processors; consumers (hotel and butchers); local government administration; and 
researchers and extension service providers from the regional research institutes and Mekelle University. For 
further detail of the composition and selection of chosen stakeholders and groups, see Appendix A.  
For the activities, participants were split into four roughly equal-sized groups in Workshop 1, and these 
groups were maintained for the first section of Workshop 2. These four groups were homogeneous with 
respect to stakeholder type, so that members within a group were more similar to each other, in terms of 
experiences and perspective on the value-chain, than to the members of other groups.  
For this workshop, the Ethiopian SAIRLA National Learning Alliance (NLA) sent a delegation of seven of its 
members to observe the workshop and learn about the CLEANED-R tool and process, and about any trade-
off messages that could be policy-relevant. These 7 members were invited to actively participate as an 
additional stakeholder category and group representing national level stakeholders. 
The 6 local stakeholder categories plus the NLA were arranged into 5 groups as follows: 
 Farmers group – farmers and a community leader (8) 
 Traders group – this included traders, processors, veterinary services and consumers (11) 
 Local leaders and administrators group (7) 
 Experts and researchers from local research institutions, referred to as the Experts/researchers 
group (7) 
 National level stakeholders group – the Ethiopian SAIRLA National Learning Alliance (7) 
Sources of data 
The information in the report is drawn from documentation recorded and discussions held during and after 
the workshop: 
 flipcharts that recorded intermediate outcomes during the two workshop days;  
 six reports written by the workshop facilitators recording their observations and reflections on the 
proceedings of the workshop;  
 reflections by the facilitators and project team collected in de-briefing conversations during and after 
the workshop;  
 pre- and post-questionnaires filled in by the participants; and  
 individual semi-structured interviews held with ten selected participants following the workshop 
(selected because they showed particular interest in the proceedings or were representative of 
specific groups; representing livestock production, milk processing, feed suppliers, vet services, 
butcher, Atsbi Administration, and local research institute).  
 
2 The Transformation Game in Atsbi 
The ‘Transformation Game’ is a novel contribution of the project that allows participants to devise and 
assess future livestock scenarios. It forms the central focus of Workshop 2.  
For the basic methodology, which is the same as was used in the Workshop 2 in Burkina Faso, see Appendix 
B. Changes made for Workshop 2 in Ethiopia based on consultation with the local facilitators or in response 
to how the workshop unfolded are included in Appendix B (Section 8.4). The following section describes the 
initial parameters of the CLEANED-R tool and Transformation Game for Atsbi Woreda, Ethiopia (Section 2.1).  
A significant change to note here was the participation of the SAIRLA NLA delegation. They were treated as 
a new stakeholder group, having a separate fifth group for the first part of the workshop and joining the 
mixed stakeholder groups for the second part of the workshop. They did not have a dedicated facilitator for 
the first part, instead were given an introduction to the activities, and impromptu facilitation when possible 




2.1 Initialising the Transformation Game for Atsbi, 
Ethiopia 
Full details of the parameterisation of CLEANED-R for the study site can be found in the companion report 
(Pfeifer et al., 2018). Here, we summarise the key points that define how the Transformation Game is 
played to allow interpretation of the results. 
Five livestock categories were maintained, based on the reflections from Workshop 1, combined with a 
decision to reduce complexity of the tool by restricting the study area to the plateau and therefore excluding 
goat production, following the maps produced in Workshop 1. The remaining categories were identified by 
following the rules that each category should have a consistent energy requirement - lactating animals have 
different requirement than fattening animals – and that the collection of categories should allow users to 
explore the interventions imagined for the future in Workshop 1. This resulted in four categories for cattle 
and one for sheep:  
1. Dual purpose dairy (Local animal) 
2. Dual purpose rearing and fattening 
3. Dual purpose draught animal  
4. Specialised dairy 
5. Sheep 
Based on a literature review on livestock productivity and most recent research data available at ILRI and 
ICARDA in Ethiopia, the vignettes were developed in relation to each of the production categories. Each 
vignette represents a credible combination of feed basket2 and animal productivity for each animal category. 
Parameters defining the feed basket required to support a particular milk yield have been derived from the 
literature and reviewed by a feed and fodder expert. These define vignettes that are credible and based on 
nutrition available in Atsbi.  
Five vignettes represent the current type of production, one for each of the five production categories. Each 
category has one or two options for an alternative type of production that is more progressive than 
currently, adding a further eight vignettes. One vignette allows the players to increase all crop productivity 
by 20%.  
For Ethiopia a new type of vignette was added, a blank vignette card for each category with no pre-set 
parameters, giving stakeholders the option to develop their own if they completely disagreed with the 
available vignettes. This addition was made following reflections on the Tanzania workshop that the 
vignettes provided may have been too restrictive. Therefore, the addition of blank vignettes allows 
stakeholders to reject or ‘escape’ the assumptions made by the research team in interpreting the results and 
discussions from Workshop 1 and create their own feedbasket if necessary.  
Table 1 sets out the total of 19 vignettes; all except the 5 blank vignette cards are pre-programmed into 
CLEANED-R to allow them to be rapidly accessed during the workshop. 
Table 1: Vignettes and their descriptions.  













y DD0: Baseline (current 
state) 
The current way to keep lactating animals in the dual purpose herd. These are 
local breed animals. Feed comes mainly from natural grass and crop residues, 
with a very slight amount of concentrates given for milking. 
DD1: Improved farm 
produced feed basket 
Lactating animals in the dual purpose herd, local breed, with better management: 
selective breeding for good performance, better quality and quantity of feed and 
good health. The improved feed basket has more concentrates, and natural grass 
is mainly replaced by planted fodder. 
                                               
2 A ‘feed basket’ is the type and proportion of feeds used (e.g. 40% grass, 40% crop residues, 5% maize bran etc.) 
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DD2:  Improved 
commercial feed basket 
Lactating animals in the dual purpose herd, local breed, with better management: 
selective breeding for good performance, better quality and quantity of feed and 
good health. The improved feed basket has more concentrates than DD1, natural 
grass and purchased hay. 
Blank: ‘Something else’ Option for the group to say ‘None of the above’ and create something new that 



























DF0: Baseline (current 
state) 
The current way to keep non- lactating animals in the dual purpose herd. These 
animals are local breeds. Feed comes mainly from natural grass and crop 
residues, with a very slight amount of concentrates given for fattening. 
DF1:  Improved farm 
produced feed basket 
Non- lactating animals in the dual purpose herd, local breed, with better 
management: selective breeding for good fattening oxen, better quality and 
quantity of feed and good health. The improved feed basket has more 
concentrates, and natural grass is mainly replaced by planted fodder. 
DF2:  Improved 
commercial feed basket 
Non- lactating animals in the dual purpose herd, local breed, with better 
management: selective breeding for good fattening oxen, better quality and 
quantity of feed and good health. The improved feed basket has more 
concentrates than DF1, natural grass and purchased hay. 
Blank: ‘Something else’ Option for the group to say ‘None of the above’ and create something new that 












DA0: Baseline (current 
state) 
The current way to keep draught animals. These animals are local breeds. Feed 
comes mainly from natural grass and crop residues, with a very slight amount of 
concentrates. 
DA1:  Improved feed 
basket 
Draught animals, local breeds, with better management: better quality and 
quantity of feed and good health. The improved feed basket has more 
concentrates, but still mainly fed on natural grass. 
Blank: ‘Something else’ Option for the group to say ‘None of the above’ and create something new that 


















 SD0: Baseline (current 
state) 
The current way to keep cross-breed animals for specialised dairy production. The 
feed basket already has a good portion of concentrates, as well as some hay and 
planted fodder, with a small amount of natural grass and crop residues.  
SD1:  Improved feed 
basket   
Specialised dairy with better management: controlled cross breeding to maintain 
good performance; good health and balanced feed ration. The improved feed 
basket has slightly more concentrates but partly replacing natural grass and crop 
residues with planted fodder. 
Blank: ‘Something else’ Option for the group to say ‘None of the above’ and create something new that 







SH0: Baseline (current 
state) 
The current way to keep sheep, including rearing and fattening, mainly fed on 
natural grass, crop residue and a very slight amount of concentrates. 
SH1: Improved farm 
produced feed basket 
Sheep with better management: selective breeding for good performance, better 
quality and quantity of feed and good health. The improved feed basket has more 
concentrates, and natural grass is partially replaced by planted fodder. 
SH2:  Improved 
commercial feed basket 
Sheep with better management: selective breeding for good performance, better 
quality and quantity of feed and good health. The improved feed basket has more 
concentrates than SH1, natural grass and purchased hay. 
Blank: ‘Something else’ Option for the group to say ‘None of the above’ and create something new that 
better reflects their vision. 
Crop productivity (+20%) Increase crop and fodder yields by 20%. More manure and chemical fertiliser is 
applied to croplands. 
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The baseline or current state number of animals in each production category were defined for Atsbi as set 
out in Table 2, along with the number of animals represented by each brick used in the Transformation 
Game. 
Table 2: Number of animals in the baseline scenario in Atsbi, Ethiopia 
Category Baseline in CLEANED-R Bricks Single Brick value  
DD Dual purpose dairy  22,000 22 1,000 animals 
DF Dual purpose fattening and rearing  19,000 19 1,000 animals 
DA Draught animal  10,000 10 1,000 animals 
SD Specialized dairy system      500 0 1,000 animals 
SH Sheep 100,000  20 5,000 animals 
Total animals 51,500 cattle 
100,000 sheep 
  
The productivity and environmental measures presented in the workshop to contribute to the discussion 
were tailored to capture relevant aspects of resource use in Atsbi. The results indicate the average impact 
for the whole study area for that scenario, showing how the measure has changed as a percentage 
difference compared to the baseline. The baseline is an approximation of the current situation. 
Productivity measures (See Table 22, in Appendix B, for the scorecard template): 
 Milk produced (litres): how much more/less milk is produced in total by all the cows in the study 
area in one year (+/- x %) 
 Meat produced from cattle (kg): how much more/less meat is produced in total by dual purpose 
dairy, dual purpose rearing and fattening and draught cattle3 in the study area in one year (+/- x%) 
 Meat produced from sheep (kg): how much more/less meat is produced in total by all the sheep in 
the study area in one year (+/- x %)  
 Cereals produced (tons): how much more/less cereals might be produced in the study area as 
more/less crop land is used for planted fodder in the study area (+/- x %)4 
 Area required for planted fodder (ha): how much more/less cropland is required to produce the 
planted fodder needed by the herd in the study area for this scenario (+/- x %)5 
 Concentrates required (kg): how much more/less concentrates is required in total by the herd in the 
study area for this scenario, including bran type and oil cake type concentrates and atella (brewing 
residue) (+/- x %) 
Environmental measures, in terms of the change in resources used to produce the feed for the scenario 
compared to today (See Table 23, in Appendix B, for the scorecard template):  
 Water used, both in total (litre) and as an intensity (Litres water per cow, Litres water per sheep)  
 Green-house gases emitted, both in total (kg CO2eq) and as an intensity (Total CO2eq (kg) per cow, 
Total CO2eq (kg) per sheep)  
 Soil fertility: how the Nitrogen balance may change (kg Nitrogen in minus kg Nitrogen out), and how 
much manure is produced by the herd in the study area (tons)  
                                               
3 As the specialised dairy category of cattle is assumed to be more commercially oriented, it is assumed that male cattle get sold off 
early (probably to the dual purpose rearing and fattening, or outside the area) and therefore no meat is considered to be produced 
from this category, only milk. 
4 This assumes that most of the cropland is used for cereals, so that planting fodder is competing with cereals. It is meant to stimulate 
conversation, not to be an exact measure of how much cereals are or are not planted. 
5 In theory, this should give a similar result to the previous indicator, ‘Cereals produced’, as it should be talking about the  same number 
of hectares. However, this indicator was added at the last minute request of the facilitators, and needs to be refined. Because the 
current area of planted is close to 0 (the land calculated by CLEANED-R to be required by the small percentage of planted fodder used 
in the current feedbasket, which was interpreted from Workshop 1 and FEAST reports), the percentage change from the baseline in all 
scenarios is very high (+3,000% to +11,000%). 
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The biodiversity pathway was disabled for Atsbi, as no land use change was envisaged. Based on literature, 
the landcover map and the reconnaissance tour, in light of the fact that the area is drought-sensitive and 
often in a state of food deficit, it was felt that all land that is suitable for cropping will be cropped, and land 
that is not cropped is not viable or is protected. Therefore, it is unlikely that any land is available for land 
use change, and therefore the biodiversity indicator (the number of endangered species losing critical 
habitat in the event of a land use change) is not informative in this case. 
3 Workshop results 
3.1 Socio-economic performance indicators 
Each stakeholder group was asked to revisit the top five socio-economic indicators which they had co-
defined in their groups in Workshop 1, which had been developed from the group’s “Narrative of success” 
focused on a day in the life of a fictitious individual ten years in the future (Table 3). These indicators were 
refined during the opening session of Workshop 2 to make them more specific and measurable, such that 
they could measure progress towards the achievement of the successful futures envisioned during Workshop 
1. Due to the short time available, the groups were asked to choose just three to refine. Details of the 
refined group indicators, and the discussion that underpinned their refinement, are provided in Appendix C.  










Enough and nutritious 
food 
**Full access to 
education 
**Availability of livestock and 
livestock products in quantity 
and quality increased 




Clean water Health insurance *Attitudinal change created 
(time management, gender 
equity, technology and 











**Access to services 
improved (e.g. health 
services, education, water, 




Access of water 



















Social and economic 
infrastructures developed 
(school, hospitals, banking, 
insurance, …) 
Saving 800,000 ETB  
a The two or three indicators refined by each group are indicated with **. Those identified as the group’s top 3 but not 
refined due to lack of time are indicated with *. 
b The national level group worked with the shortest narrative of success from workshop 1, and the associated list of 13 
indicators extracted in Workshop 1. This was from the Local administrators group. The national level group then 
discussed which three indicators they would prioritise from the existing list. 
c In choosing which 3 indicators to refine, the farmers split “Access to education and health centre” into two, as their 
second and third priorities.  
d The traders group chose three indicators from the long list, and chose “Availability of good quality education nearby” 
instead of “Better educational performance” 
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Combined indicators6 that would represent all participants were developed in a two-step process as 
illustrated in Figure 1: first, drawing together similar indicators from the different stakeholder groups and 
identifying an average or dominant trend in the low/medium/high targets7. It was important that, as far as 
possible, (a) the particular views of a group were not subsumed within a cluster (i.e., being sure to 
emphasise subtler differences within each cluster), and (b) that those groups with ‘outlier’ views (e.g., in a 
cluster of one) were not ignored or undervalued.  
Second, this initial set of combined indicators was refined following feedback from each stakeholder group. 
Feedback was invited per stakeholder group to ensure that each group’s consideration of the combined 
indicators was undertaken with the support of their facilitator, enabling each group to voice its 
concerns/satisfaction at this stage in a coherent and representative manner. A plenary feedback session may 
not have achieved this. Once agreed upon, the combined indicators were used in the rest of the workshop to 
assess the socio-economic impact of different scenarios. The following provides the detail for each finalised 
combined indicator, incorporating changes arising from the group feedback, along with a summary of the 
stakeholder groups from which it was derived.  
 
Figure 1: Process of refining combined indicators (Key Performance Indicators) in Workshop 2 
Broadly, all the refined indicators are represented by these combined indicators. However, the 
experts/researchers’ group indicator of ‘improved quality and quantity of livestock products’ and the traders’ 
‘improved farm management practice’ are not captured, as it was felt that they focus on improved livestock 
production instead, which represents the objective of the scenarios to test in CLEANED-R.  
                                               
6 The combined indicators are equivalent to the Key Performance Indicators (KPI) anticipated in the project design. They are evaluated 
in terms of the scenarios developed for Ethiopia during the Transformation Game; the Game is a process of evaluating the indicators 
under emerging scenarios. 
7 Time constraints meant that the clustering was undertaken by the project team, with time allowing for only one round of react ion and 
feedback with the participants. The combined indicators should thus be considered provisional, and ideally would be confirmed by 
further consultation with the stakeholders, including negotiation over the final meaning associated with indicators that have been 
clustered due to their similarity.  
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Access to Education and Health 
Description Progress towards achieving 
successa 
Percentage of households who have access to enough schools and health services 





a Low, Medium and High are thresholds identified by the group to describe how they would rate Atsbi’s performance 
against the indicator if they were to evaluate it in 2030. It reflects the level they would expect Atsbi Woreda to have 
achieved by 2030, so if more than 80% of households have access to schools and health services, the group would be 
satisfied with the progress made (and rate it High). If less than 80% had access, the group would feel that Atsbi has not 
met expectations (and rate it Medium). The values given for Low tend to reflect the current situation, and therefore 
imply that no progress had been made from today’s situation. 
This indicator collates the priorities expressed by all four groups and the national level stakeholders (NLA).  
The groups gave specific details of what services should be provided to warrant achieving success, including:  
 a health centre with ambulance service and a livestock clinic with a doctor of veterinary medicine in 
each of the 16 rural tabias, four medium hospitals across Atsbi woreda and one comprehensive 
hospital in Atsbi town;  
 a class 0 within a 1km radius, a primary school (grades 1-8) within a 3km radius, or one in each of 
the 18 tabias, one high school (grades 9-12) for 4 tabias, one technical and vocational college in 
Atsbi woreda, and an adult education centre in each tabia;  
 good quality equipment and skills, including a library, modern laboratories, sufficient supply of 
drugs, qualified staff and ongoing capacity building to maintain skills 
Education and health were put together as opposed to being either separate or grouped with infrastructure 
because they both provide an ongoing skilled service, requiring skilled staff and continuous replenishment of 
supplies. As such, the two indicators could be considered as ‘Soft services provision’ (Education & Health) 
and ‘Hard services provision’ (Infrastructure). 
Infrastructure 
Description Progress towards achieving 
success 
Percentage of households that have access to and good coverage of roads, 




This indicator collates the priorities expressed by the traders and experts/researchers. 
Groups gave specific details of what services should be provided to warrant achieving success, including: 
 Good quality roads to connect: Atsbi woreda with each tabia; tabia with tabia; and tabia with 
villages (kushets) 
 Electric grid connection to each tabia supplying non-intermittent electricity supply 
 Expansion of telecommunication network infrastructure to each tabia to supply good quality network 
 Provision of clean water based on WHO standards 
 Accountable and transparent service provision system 
 Presence of private and public financial institutions8 
                                               





Description Progress towards achieving 
success 
Percentage of households that have access to inputs, equipment and services needed 




This indicator collates the priorities expressed by the farmers, local leaders and the national level/NLA. The 
experts/researchers ‘agro-processing plants’ indicator may fall under here as well, although they ran out of 
time to refine it. 
Detailed description from the groups include: access to improved agricultural inputs, improved agronomic 
practices, improved post-harvest technologies, market linkages, well organized and functional cooperatives 
and credit access. 
Groups would like to see 1-3 tractors per tabia, 1 combine harvester/tabia, 5 modern hives/hh, seed, 
improved breeds 50 poultry/hh and 4 dairy cows/hh; an organized Farmer Training Centre and veterinary 
service in the woreda, five qualified Development Agents per tabia, 2.5 ha demonstration land per tabia, 
drug and artificial insemination stores in each tabia, and a water pond for each household.  
Joint decision-making 
Description Progress towards achieving 
success 
Percentage of families having a shared vision in planning and deciding. This includes 
discussing what they strategy they want to follow, planning together what they want 
crops or animals to plant or keep, what investments to make, and deciding together 




This indicator collates the priorities expressed by the local leaders and the national level/NLA.  
 
3.1.1 Group reactions and discussion of indicators 
The five indicators above incorporate minor changes made following plenary feedback from each stakeholder 
group. The immediate reaction to the proposed indicators was broad agreement as, for the most part, 
groups found their indicators reflected in the common indicators. A few adjustments were suggested, and 
made after minimal debate between the groups: 
1) that the targets set for having improved technology were too modest, and were consequently 
increased from 30-50% of the detailed list of services being provided (being the lower and upper 
thresholds) to 40-75% (suggested by the experts/researchers). 
2) that the joint decision-making should not just be between the wife and husband, but include the 
whole family.  
Other points and reactions raised: 
Local leaders group reflected that Infrastructure indicator is one that they did not have separately in their 
group, as they considered provision of infrastructure and services to rather be the enabling conditions for 
achieving the other indicators. This showed them a different way of thinking about the indicator, suggesting 
that it might be a key indicator to paving the way for the other indicators. They were also pleased to see 
how much commonality there was amongst all groups. 
 
 22 
The experts/researchers group were surprised that the combined socio-economic indicators did not include 
an indicator about increased livestock productivity. Given that the objective of the workshop was to find 
ways to change livestock production to improve livelihoods, they felt that the indicators should more or less 
be related to livestock productivity. 
Methodologically, securing feedback from each group ensured that all voices were heard at this stage and 
enabled a structured discussion (group by group), rather than a potentially more long-winded plenary 
negotiation.  
3.2 Stakeholder group scenarios 
The combined socio-economic performance indicators were used by each stakeholder group as a basis for 
designing a desirable future livestock scenario – that is, one in which the group believes significant progress 
will be made against the socio-economic indicators, assuming that making changes to livestock production 
can help to achieve that progress. The scenarios discussed and agreed by each stakeholder group are listed 
in Table 7. This details, for each stakeholder group, the vignettes chosen and the number of animals per 
vignette (see Appendix D for details of each group’s scenario design, results and discussions). Groups’ 
motivations and concerns underlying their final choices of herd composition are summarised in Table 4, 
indicating which choice of vignette they made and reasons for or against that choice. 
The experts/researchers readily decided on the concentrates-based feedbasket for all categories: firstly, to 
boost quality milk production and quality sheep meat; secondly, for farmers to have a controlled feeding 
system that avoids open grazing without affecting staples production. By contrast, the national level 
stakeholders chose a home-grown feedbasket focussed on planted fodder across the board, because the 
fattening9 is not specialized and therefore buying feed will not be attractive. All groups agreed that dual 
purpose fattening and rearing should have a concentrates-based feedbasket (DF2), but dual purpose dairy 
and sheep divided opinion.  
Table 4: Motivations and concerns in designing the dairy herd in the future 


















Current a - -  -  
Level 1 Tb: 12,000 
N : 8,000 
- T: downscaling investment here to focus on specialized 
dairy instead 
 
Level 2 F: 5,000  
L: 8,000 
E: 10,000 
- F, E: keep a small number for indigenous breed 
maintenance 
- F, E: feed more concentrates to boost milk productivity   
- L: keep few cows more efficiently here and rather 
increase the number of specialized dairy cows to 
reduce greenhouse gas (GHG) emissions 
- F: these local dairy cow 
breeds are not productive 
and should be reduced  
- Reduce numbers to 































Current  -   
Level 1 N: 6,000 -   
Level 2 F: 10,000 
T: 34,00010 
L: 19,000  
E: 10,000 
- F: the intention was to keep most of these animals, to 
feed properly with more concentrated feed and work 
on fattening 
- T: fattening is a business venture that started recently 
and can still be profitable in which case it may not be a 
good idea to reduce the number of cattle reared for 
- T, E: fattening is 
expensive for little return 
in mid-temperate areas 
like Atsbi, as it takes 
longer time because most 
of the extra feed would 
go to maintenance.  So it 
                                               
9 While only fattening is recorded in the reasons given by the national level stakeholders, one could assume that they mean all the 
categories are not treated commercially, and therefore a commercial-oriented feedbasket is not warranted (except specialised dairy 
which was assumed by the research team to be more commercial and has no home-grown option) 
10 for the traders, this is a perplexing choice – the group recorded wanting 34,000 rearing and fattening animals in their final scenario, 




- E: keep a few for genetic purposes, for the parental 
line for cross-breeding 
is best to reduce and 
















Current    
Level 1 F: 3,000 
T: 5,000 
L: 5,000  
E: 6,000  
N: 5,000 
- E, N: introduce manually operated tractors  
- F, T, L: tractors should replace most of these animals, 
but keep a few draught animals for ploughing 


















Current    
Level 1 F: 10,500  
T: 12,500  
L: 3,000  
E: 13,000  
N: 5,000 
- F, T, E: invest more here to increase the numbers a lot 
for maximum milk production; because the  milk 
production is important, there is willingness to accept 
the improved management practices and use of 
planted fodder and higher concentrates 
- L: the money from specialized animals milk and others 
will be used for improved agricultural technologies and 
helps for access to education  
- N: 5,000 is a credible number as these animals will 
produce good milk that can be sold in towns within 100 
km, including Mekelle, Wukro and Adigrat. This is a 
profitable business. 
- L: decrease the number 
of specialized animals so 
that the cost will be 
affordable in acquiring 
and in feeding them  
- E: but not increase too 
much, rather trade in 
some extra milk to save 










Current    
Level 1 T: 100,000 
L: 50,000  
N: 95,000 
- L: Sheep are more available in the market than other 
animals and the money from sale can be used for 
health, education  
- N: As the area is convenient for sheep, only reduce a 
little, also because now production per sheep is higher 
- T: sheep openly graze but 
grazing land is declining. 
This may limit the 
sustainable management 
of sheep 
Level 2 F: 70,000  
E: 140,000 
- F, E: Sheep are more easily managed and many 
smallholder farmers could earn income from sheep as 
they requires small start-up capital and has a short 
reproductive cycle so one benefits soon. It is therefore 
an inclusive, pro-poor business for women, men, 
landless youths and people with disabilities 
- E: use concentrates to boost quality sheep meat and 
reduce GHG emissions 
- E: Sheep can support environmental rehabilitation as 
sheep grazing is not as damaging as cattle grazing. 
Also, sheep production does not need large land areas  
- F: Sheep are less 
important than cattle for 
fattening 
a Current (DD0, DF0, DA0, SD0, SH0): current type of feeding and management; Level 1 (DD1, DF1, DA1, SH1): 
improved feeding and management, mainly relying on home-grown planted fodder; Level 2 (DD2, DF2, SD1, SH2): 
improved feeding and management, mainly relying on commercial concentrates   
b F = Farmers group; T = Traders; L = Local leaders and administrators; E = Experts/Researchers; N = National level 
stakeholders 
 
3.2.1 Groups’ reactions to the results of their scenarios 
The results produced by the CLEANED-R tool for the groups’ scenarios were presented to the group in a bar 
graph (see Appendix D for details of the group results and discussions) with productivity measures (Table 5) 
and environmental measures (Table 6), also summarised here in Figure 2. During the workshop, the soil 
pathway in CLEANED-R was giving questionable results and the calculations could not be fixed on the 
evening of Day 1, so the research team asked participants to ignore the soil pathway results (nitrogen 
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balance and manure produced). The pathway calculations have since been fixed and the results presented in 
the tables and result graphs in this report are now correct.  
There were mixed reactions from the groups. The traders group and experts/researchers groups were 
generally happy with their scenario, producing significantly more meat and milk than today. However, these 
two groups also were the only two to increase total GHG emissions (+71% and +24%, respectively). The 
experts/researchers were particularly unhappy with this outcome, as they expected a reduction in GHG 
emissions. As a result, they questioned whether the calculations in the model were correct. All the groups 
were happy with the small savings in total water use. The local leaders/administrators were very unhappy 
with their scenario, as it performed worse than the current situation in terms of meat and milk production, 
and therefore would not improve the wellbeing of the people of Atsbi. While they have some of the lowest 
GHG impacts out of the five groups (-13% total emissions), the farmers achieved a similar low GHG impact 
with increasing milk production by 39%. Even so, the farmers were unhappy with this low increase in milk 
production, yet were concerned that their GHG emissions per cow were much increased. All scenarios 
caused a small to medium loss in cereal production (-3% to -11%), but the expert/researchers were 
disappointed in their result as their goal was to increase productivity without affecting staples production.       
 
Figure 2: Summary of individual group scenario results (excepting planted fodder and concentrates) 
 
Table 5: Comparison of the Productivity score cards for the individual groups  
 Farmers Traders Local admin Experts/Research National level  










Milk produced (litres) +39 (U)a +100 (A) -13 (U) +100 (A) +6 
Cattle meat produced 
(kg) 
-53 (U) +39 (A) -15 (U) -38 (A) -56 
Sheep meat produced 
(kg) 
+5 (A) +50 (A) -25 (U) +110 (A) +43 












Cattle meat produced (kg)
Sheep meat produced (kg)
Cereals produced (tons)
Total water use (litre)
Litres water per cow
Litres water per sheep
Total CO2eq (kg)
Total CO2eq (kg) per cow
Total CO2eq (kg) per sheep
Farmers Traders Local admin Researchers National Level stakeholders
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Area required for planted 
fodder (ha) 
+4,600 (A) +11,000 (A) +3,200 (I) +6,300 (U) +7,000 
Concentrates needed 
(both bran and oilcakes) 
(kg) 
+202 (U) +350 (A) +125 (I) +320 (A) +75 
a Letters in brackets present the groups’ evaluation of the results as Acceptable (A), Indifferent (I) or Unacceptable (U).  
Table 6: Comparison of Environmental score cards for the individual groups and for the average scenario 























Total (litre) -6 (A)a -6 (?)b -5 (A) -6 (A) -6 
Litres water per cow  +66 (A) -21 (?) +42 (A) +11 (A) +75 




Total CO2eq (kg) -14 (A) +71 (U) -13 (A) +24 (U) -22 
Total CO2eq (kg) per cow +56 (U) +78 (U) +33 (I) +57 (U) +58 
Total CO2eq (kg) per sheep +18 (A) +21 (U) +23 (I) +17 (A) +7 
Soilc Nitrogen balance (N in 
minus N out) 
-53 +63 -26 -41 -37 
Manure produced (tons) -29 +47 -25 -4 -45 
a Letters in brackets present the groups’ evaluation of the results as Acceptable (A), Indifferent (I) or Unacceptable (U). 
b The facilitators of the traders group added the evaluations during the break after the session, and were not sure how 
the group would have evaluated the water impacts  
c Unfortunately, during the facilitator training a problem in the soil pathway was found, which could not be fixed in time, 
so the groups were asked to ignore the soil pathway results (manure produced and nitrogen balance) as they looked 
suspiciously wrong. Since the workshop, the soil calculations have been fixed and the numbers presented in the tables 




Table 7: Scenarios agreed in stakeholder groups  




Category Vignettes Animals Vignettes Animals Vignettes Animals Vignettes Animals Vignettes Animals Vignettes Animals 
DD Dual purpose dairy DD2 5,000 DD1 12,000 DD2 8,000 DD2 10,000 DD1 8,000 DD0 22,000 
DF Dual purpose fattening 
and rearing 
DF2 10,000 DF2 34,000 DF2 19,000 DF2 10,000 DF1 6,000 DF0 19,000 
DA Draught animal DA1 3,000 DA1 5,000 DA1 5,000 DA1 6,000 DA1 5,000 DA0 10,000 
SD Specialized dairy system SD1 10,500 SD1 12,500 SD1 3,000 SD1 13,000 SD1 5,000 SD0 500 
SH Sheep SH2 70,000 SH1 100,000 SH1 50,000 SH2 140,000 SH1 95,000 SH0 100,000 




















Table 8: Mixed stakeholder groups’ starting scenario and their preferred final scenarios: vignettes chosen and livestock numbers per category 
 Women’s group Mixed Black group Mixed Red group 
 Starting Scenario  Preferred scenario Starting Scenario  Preferred scenario Starting Scenario  Preferred scenario 
Category Vignettes Animals Vignettes Animals Vignettes Animals Vignettes Animals Vignettes Animals Vignettes Animals 
DD Dual purpose dairy DD1 10,000 DD1 10,000 DD2 8,000 DD2 8,000 DD1 10,000 DD1 5,000 
DF Dual purpose fattening 
and rearing 
DF1 6,000 DF1 9,000 DF2 10,000 DF2 5,000 DF2 25,000 DF2 25,000 
DA Draught animal DA1 5,000 DA0 5,000 DA1 5,000 DA1 5,000 DA1 5,000 DA1 5,000 
SD Specialized dairy system SD1 10,000 SD0 15,000 SD1 12,000 SD1 12,000 SD1 5,000 SD1 10,000 
SH Sheep SH1 100,000 SH1 150,000 SH2 70,000 SH2 95,000 SH1 100,000 SH1 140,000 
























3.3 Towards a shared vision: mixed stakeholder group 
scenarios 
In this session, the workshop participants were split into three groups, with a mix of stakeholders in each 
group. After Workshop 1 in Atsbi, the facilitators suggested that women might be feel more comfortable 
contributing freely in a women’s only group, and the research team had a similar reflection after workshop 2 
in Tanzania. As there were a sufficient number of women in Workshop 2 in Atsbi, and a woman facilitator 
who was willing to lead a mixed group discussion, the research team decided to make a mixed women’s 
group with all the women participants (9). The men were then allocated to two groups by giving each 
person number 1 or 2 when sitting in their groups for the plenary. Each group contained an equal number of 
participants from each stakeholder group (or as near as was practical). This is a significant change in 
workshop dynamics: up to this point, stakeholders had worked together to develop their understanding of 
their particular needs and interests. Moving to mixed groups ensured that there were at least two 
representatives from each stakeholder group in discussions that were facilitated to build understanding 
between stakeholders, through the activity of playing the game and negotiating game strategies. Note that 
steps had been taken throughout the workshop up to this point to start building towards shared 
understanding, principally through sharing and discussing group interests in plenary sessions. 
The mixed groups started playing the Transformation Game on Day 2 with a fresh scenario designed by the 
research team, to kick-star the process and save having to negotiate a fresh scenario from scratch. The 
groups then reacted to that scenario, evaluated it and revised it to address what they found unacceptable. 
Then, as far as time allowed, the idea was to repeat the process, evaluating the results of their first revised 
scenario and making changes, running it through CLEANED-R, then evaluating, making changes etc.  
Unlike in Tanzania, no unifying storyline emerged from the stakeholder group scenarios on Day 1. We chose 
not to make a simple average for everyone to start from, because then the interesting scenarios that push a 
boundary are lost. Instead, we created three storylines so that each group had a different starting scenario 
to initialise their discussions. These storylines were inspired by the stakeholder group scenarios from Day 1 
while not necessarily reproducing any one of them entirely. Variations in how groups implemented the shift 
to higher-producing feedbaskets or breeds and the type of improvement (level 1 or level 2) are summarised 
in Table 9. The three starting scenarios (for groups referred to as: women (W) mixed black (MB) and mixed 
red (MR)) are indicated at the bottom of the table in bold.  
There was a very clear consensus on the number of draught animals, so all three starting scenarios have the 
same (taken as an average of all Day 1 scenarios). For the other categories, there was a wide choice of the 
number of animals across the groups. There was more tendency for commercial feed than planted fodder as 
the main constituent of the feedbasket. There appears to be a choice for slightly higher numbers of dual 
purpose dairy animals when choosing the planted fodder feedbasket. 
Taking this into account, the starting scenarios tell three stories:   
1. The mixed women’s group were given a milk-oriented scenario with a home-grown feed-basket in 
order to discuss the trade-off between fodder and cereal. Animal numbers are roughly the average 
for each category, except in rearing and fattening where it is the lower end of the range as the 
scenario is milk-oriented.  
2. The first mixed men’s group (‘black’) were given a more commercially-oriented scenario focused on 
dairy, with mainly commercial feed basket vignettes. The animal numbers take an average of the 
lower animal numbers for all except specialised dairy. 
3. The second mixed men’s group (‘red’) were given a meat oriented scenario that was inspired by the 
traders’ scenario, taking the higher number of rearing and fattening cattle and of sheep, but the 
lower number of specialised dairy and average number of dual purpose dairy. 
The resulting starting scenarios represent a reduction in cattle numbers of 13% (mixed red) to 45% 






Table 9: Identifying an average from the stakeholder group scenarios 





0 1 2 0 1 2 0 1 0 1 0 1 2 
F a   5,000   10,000  3,000  10,500   70,000 
L1   8,000   19,000  5,000  3,000  50,000  
E3 c   10,000   10,000  6,000  13,000   140,000 
E1   5,000   5,000  6,000  23,000   140,000 
E2   5,000   5,000  6,000  23,000   92,000 
E4   5,000   5,000  6,000  18,000   165,000 
T  12,000    34,000  5,000  12,500  100,000  
L2 b  8,000   3,000   5,000  3,000   70,000 
N  8,000   6,000   5,000  5,000  95,000  
W  10,000   6,000   5,000  10,000  100,000  
MB   8,000   10,000  5,000  12,000   70,000 
MR  10,000    25,000  5,000  5,000  140,000  
Baseli
ne (0) 
22,000 19,000 10,000 500 100,000 
a F = Farmers; T = Traders; L = Local administrators; E = Experts/Researchers; N = National level stakeholders; W = 
Women; MB = Mixed Black; MR = Mixed Red  
b Where a group drafted more than one scenario, their preferred is in black, while the secondary ones are in grey text. 
c For the researchers group, we understood on Day 1 that their preferred was number 3, and used that to inspire the 
starting scenarios, whereas on Day 2 they told us number 4 was in fact their preferred scenario. 
 
3.3.1 Mixed Women’s group 
After revisiting what the tool and Game were, the group considered their starting scenario and the 
associated CLEANED-R results (excluding the soil pathway results11), and discussed which changes in 
productivity and environmental indicators were acceptable or not. Then to gather suggestions of what to 
change, one woman stood and set out on the game board her idea of how the scenario should change, 
explaining it as she went. Taking into account group responses and suggestions this became the first revised 
scenario (Scenario 1). While the CLEANED-R operator was running the scenario and drawing out the results, 
the group discussed more broadly the implications of the new scenarios, for example who would be in 
control of the money, whether the typical gender roles might change, and who would be doing the extra 
work implied in the new scenarios. The group discussed the results, and a second woman then tried out her 
idea, which became the second revised scenario (Scenario 2). In response to the results of both the first and 
second revised scenarios, the group collectively agreed on a third revised scenario to see if they could 
improve (Scenario 3). The vignettes and numbers of animals describing the starting scenario and 
subsequent three revised scenarios are presented in Table 10 together with an indication of what was 
changed in each scenario compared to the starting scenario.  
The scenarios were quite diverse, as were the results which were presented to the group in a bar graph 
showing, for each productivity and environmental indicator, the percentage change compared to the 
baseline, i.e. how each indicator changes compared to what the indicator result is for today’s production 
system (Figure 3, Figure 4). The changes in the indicators are also presented in numeric form for reference 
                                               
11 During the workshop, the soil pathway in CLEANED-R was giving questionable results and the calculations could not be fixed on the 
evening of Day 1, so the research team asked participants to ignore the soil pathway results (nitrogen balance and manure produced). 




for the starting scenario and for each of the three revised scenarios, in Table 11 (productivity indicators) and 
Table 12 (environmental indicators). 
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* for vignettes chosen, - means the vignette is one level less than the starting scenario, e.g. DA1 to DA0; + means the 
vignette is one level higher than the starting scenario; 0 means no change in vignette   
 
Table 11: Women’s group revised scenarios - Productivity score card 
 Results as % change from baseline Group evaluation (A, I, U)a 












Milk produced (litres) +70 +102 +81 +81  A A A 
Meat produced from cattle (tons) -53 -44 -61 -35  U U U 
Meat produced from sheep (tons) +50 +125 +50 +80  A U I 
Tons cereal produced -9 -10 -7 -11     
Area for planted fodder (ha) +9,500 +10,200 +7,400 +11,200  A A A 
Amount concentrate required (kg) +172 +196 +251 +240  A A A 










Table 12: Women’s group revised scenarios - Environmental score card 
 Results as % change from baseline Group evaluation (A, I, U)a 















Total (litre) -7 -11 -7 -6  A A A 
Litres water per cow  +44 +9 +55 +16  A A A 




Total CO2eq (kg) +3 +23 -0.3 +22  U A U 
Total CO2eq (kg) per cow +67 +16b +73 +62  A U U 
Total CO2eq (kg) per sheep +17 +75b +17 +18  U I I 
Soil fertilityc Nitrogen balance (N in 
minus N out) 
-17 +19 -43 +17 - - - - 
Manure produced (tons) -26 -1 -21 -2 - - - - 
a A = acceptable, I = indifferent, U = unacceptable, - = not discussed. 
b The reporter extracted the wrong numbers from the CLEANED-R tool to present to the group for these values: the 
correct total CO2eq per cow is +53% and total CO2eq per sheep is +17%. 
c Unfortunately, during the facilitator training a problem in the soil pathway was found, which could not be fixed in time, 
so the groups were asked to ignore the soil pathway results (manure produced and nitrogen balance) as they looked 
suspiciously wrong. Since the workshop, the soil calculations have been fixed and the numbers presented in the tables 
and graphs in this report are the correct results. 
 
 
Figure 3: Change in productivity and environmental indicators for the Women’s Group for the starting 
scenario (Run 0) and three iterations of the Transformation Game (Run1-3). Change is relative to the 






Figure 4: Change in the amount of concentrates required and in the area required for planted fodder* for 
the Women’s Group for the starting scenario (Run 0) and three iterations of the Transformation Game 
(Run1-3). Change is relative to the baseline representing present day production. 
* The values for planted fodder area are so high because the value of area of planted fodder calculated for the baseline 
by CLEANED-R is so small (0.2 ha), so an increase in area up to 20 ha for the starting scenario of the Women’s group 
(run 0), for example, translates to around 10,000% change from 0. Note that, for ease of viewing, the values for the y-
axis are presented using a log scale  
 
Reaction to the starting scenario and negotiation of the first revised scenario 
Most participants accepted the change in milk production (+70%) and mutton production (+50%) in the 
starting scenario, but all were unhappy with the very low beef production showing a marked decrease from 
present day beef production (-53%).  
In response, there was broadly an agreement to try to increase cattle meat production. With their first 
revised scenario, the women try to achieve this by: 
 increasing the number of cattle for fattening and rearing by 50% from the starting scenario 
 increasing the number of specialised dairy and sheep by 50% from the starting scenario 
 and changing the feeding strategy of draught animals back to the current feeding practice (DA0) 
Group discussion of first revised scenarios 
Most participants accepted the milk production and mutton production, but all found the result of the 
scenario unexpected, as they were expecting to produce more meat. The improvement in beef production 
from -53% in the starting scenario to -44% in Scenario 1 was not enough (Table 11). They appreciated the 
higher milk production (+102%) because, as they said, selling the milk would change their life by earning 
them a lot of money. The women were pleased by the mutton production (+125%) because the high 
altitude and hilly topography of Atsbi Woreda is suitable for sheep rearing. In addition, sheep mature in a 
shorter time period, so more households in Atsbi Woreda could benefit from sheep than could benefit from 
cattle. 
There were mixed reactions to the reduction in cereal production (from decreasing the area planted with 




the starting scenario to -12% in Scenario 1), while others were not so concerned about it since they think 
that they would buy cereals using the money from selling extra milk. There were two strong standpoints:  
 one woman resisted the idea of buying concentrates from the market, arguing that the cost of the 
food for family is less than acquiring the concentrates, and furthermore that the alfalfa which they 
would produce (planted fodder) is cheaper since it is subsidized by the government.  
 in contrast, one woman was against the complete fodder planting in their land and would rather buy 
livestock feed from the market. She explained that had she had land, she would use all her land for 
cereal production, and not for livestock improvement. She would prefer to use it for cereal 
production to first secure food for the family as she would not want to take the risk of food shortage 
for the family. Also, since she has no land, it might not be easy for her to get land for planting 
fodder.  
One woman explained the water and greenhouse gas (GHG) emission results to the others, for example that 
the negative result means water would be saved (Table 12). The others were silent as they had little 
understanding or opinions to contribute. 
Thinking of the good life indicators, participants felt that life would be improved due to high income from 
milk products and meat from sheep. Improving life in this way could also result in joint decision-making. 
They felt that the scenario would imply using improved agricultural technologies (for example, buying or 
renting tractors by using their income from high milk and meat products). The improved productivity from 
modern management of their livestock would also contribute to access to education and health. 
The women discussed in detail how the scenario would impact people differently. For instance, it would 
increase the demand on women’s labour (milking and selling milk, feeding the specialized cows). Sheep are 
also taken care of by the women and young boys rather than by the husbands. In terms of income, both 
wife and husband would benefit the same, yet women could gain more confidence when they get more 
income. 
Reflections 
The majority of women participants were working together, wanting to change especially the unacceptable 
results of the starting scenario, but there were some participants keeping quiet and accepting simply what 
others discussed. At this point, a few women participants were still confused about playing the game 
(understanding the numbers, deciding about the number of the cattle and sheep and the impact). 
Refining the scenario – negotiating the second revised scenario 
For the second scenario, a different approach was tried. The main concern was still a high desire for meat 
production from cattle. Several individuals contributed ideas to try, including:  
 decreasing the number of the dual purpose dairy cows because they provide little milk and meat 
production and contribute to overgrazing the land (suggested by a woman from the farmers group) 
 decreasing the number of the sheep, since the GHG emissions were high (suggested by a woman 
from a local leaders and administrators group)  
 changing the feeding system of fattening and rearing cattle (DF) and sheep (SH) to rely more on 
commercialized concentrates than planted fodder, which the group believed could speed up the 
process of fattening 
 abandoning draught animals by removing them completely and using tractors instead, to decrease 
food consumption of draught animals and to benefit from cheap rent of using the kebele tractor  
Though the participants did not accept the meat product from cattle, it was decided not to increase the 
number of the cattle for rearing and fattening, instead the group just changed the feed basket. 
Trying out a shift in emphasis to concentrates answered the concerns of the one or two participants who 





Group discussion of the second revised scenario 
The results of this scenario were generally less well received. The milk production and sheep meat 
decreased compared to the first revised scenario, and cattle meat has an even larger reduction than the 
starting scenario (-61% in scenario 2 compared to -53% in the starting scenario). Seeing the results, the 
group were disappointed, as they wanted to focus on efficiency in the dual purpose dairy cattle to improve 
milk productivity, rather than increasing their numbers12.  
The disappointing results can be explained by the choice of animal numbers and vignettes. Reducing the 
number of animals in three categories meant that the total livestock population is 25-30% less than scenario 
1. Removing draught animals entirely meant that the cattle population is 2,000 less than the starting 
scenario, explaining the further reduction in beef production. In this workshop, changing from vignette level 
1 to vignette level 2 did not change the productivity of the animals, only where the feed comes from, so the 
loss in animal numbers was not compensated by increased productivity. 
Most accepted the increased amount of concentrates required and the increased area required for planting 
fodder. One woman strongly resisted in all scenarios and did not want to use her land for planting fodder, 
but the majority accepted the results. 
The majority of the group agreed that the GHG emissions were very high and should be decreased. Although 
they were happy with the reduction in GHG emissions per sheep, the participants found the higher GHG 
emissions per cow unsatisfactory. Similarly, the majority of participants found the water consumption per 
cattle and per sheep to be too high and found the total water use unacceptable as it represented less saved 
water (-7% for Scenario 2 compared to -11% for Scenario 1).  
While the group accepted the value of mechanisation (using tractors as an alternative to draught animals), 
only one participant agreed that draught animals would be totally replaced by tractor (i.e. having 0 draught 
animals). The majority of the women would want to have some draught animals and some tractors. 
Joint decision-making was discussed again in detail as an example of achieving a better life from livestock 
since the income from milk products and mutton will empower women. Also, women can use savings from 
the high livestock production for investment, better education and health. Increasing the use of tractors was 
also discussed again as a way to have a better life, and that increased livestock production can enable them 
to buy or rent the kebele tractor.  
This scenario would reduce the labour demand for women because the number of cattle and sheep, 
including the draught animals which need additional labour from women, was decreased. Again it was 
discussed that the income from livestock products would empower women and increase their confidence 
more than it would for men13. Due to this, women are happy to have more animals. 
Reflections 
By this stage, all except a few were discussing the issues actively. Participants appreciated the knowledge 
they gained from the discussion on livestock management methods, especially knowing the benefits and the 
costs implied by their scenario. 
The participants became a little bit more concerned about the environment than in the first scenario. A few 
participants focused more on GHG emission reduction, while the majority of the participants focused on milk 
and meat production. 
The discussion was intense and interactive, with justifications made for each suggestion. A few kept silent 
but, as a group, participation increased. More women participated in the discussion than for Scenario 1, their 
interaction increased after having experience from the previous scenario and they could feel more confident 
                                               
12 The range of choices of feedbasket, animal type or breed and management for influencing the productivity of livestock is complex. 
The game, which tries to represent that, is therefore also complex, so the decision was made to simplify via offering a small selection of 
vignettes. Here, the selection may have excluded the group’s desired option.   
13 The reasoning behind this was not given, but by inference it could be that relatively speaking men are already confident so the 
increased income does not add confidence, whereas for women who presumably have little confidence or experience the increased 




in what they were saying. More participants tried to explain their feelings and wanted to try their improved 
scenarios. The facilitators felt that the women expressed their ideas more freely once they were in a group 
separate from men. The facilitators reflected that this is, for instance, due to cultural influences such as the 
male oriented society, with women have less exposure or opportunity to participate in such kinds of forum or 
workshop. 
Refining the scenario – negotiating the third revised scenario 
Almost all participants agreed to try again for a better scenario. While the majority still appreciated the high 
milk productivity in Scenario 2, all agreed to continue trying to improve milk and meat from both cattle and 
sheep, to reduce water consumption per cattle and per sheep and agreed to change the number of animals. 
Learning from the second scenario, the group proposed to increase the number of draught animals again to 
fit the existing situation (topography of land, affordability of the tractors by smallholder farmers). Also to 
increase the number of fattening and rearing animals to improve again the meat production, and to use all 
land for production of cereals and buy concentrates. 
Consequently, the number of draught animals was increased from 0 to 3,000, the number of fattening and 
rearing cattle increased to 15,000 (this is three times the starting scenario and almost back to the baseline 
of 19,000) and sheep increased to part way between the starting scenario and Scenario 1 (i.e. to 120,000). 
The vignettes were reverted to those based on more planted fodder (DF1 and SH1), despite the stated aim 
to buy all concentrates. An idea proposed by an older woman idea was influential here, who suggested an 
increase in the number of sheep from 100,000 to 120,000, since these are common animals and easy to 
manage.  
More women were able to talk, defend their decisions or positions, fight for their choices, and explain their 
feelings than in Scenario 1. Participants tried to see from Atsbi Woreda point of view rather than their 
personal life, which is different from Scenario 1. For example, when the women were discussing about total 
sheep demand, they noted that small holder farmers in Atsbi Woreda would benefit more from sheep as the 
topography is appropriate to sheep and sheep need shorter time to get ready for market than cattle. When 
discussing draught animals as an alternative to tractors, they noted that there are some areas in Atsbi 
Woreda which are inaccessible to tractors. 
Group discussion of the third revised scenario 
The majority accepted the milk production (+81%) although they were disappointed that it was no better 
than in Scenario 2 (+81%) and less than Scenario 1 (+102%). They did not accept the meat production. 
One participant was concerned about the beef production result (-35%), being concerned that there may be 
a shortage of cattle meat, but for the majority this was not a concern. On the other hand, all women were 
pleased with the large improvement in mutton production (+80%). 
One woman (a business woman) focused only from the perspective of earning money and the costs from 
reduction in cereals. The heated discussion continued about the reduction in cereal production and using a 
high percentage of land for planted fodder. They discussed the comparison of the cost of cereal food versus 
cost of livestock feed, including the costs of the planted fodder, alfalfa, which is subsidized. 
The group were happy with the improvement in sheep meat production compared to Scenario 2, and 
appreciated the lower water consumption per cattle and per sheep as it has implications in decreasing 
women’s labour14. However, they did not approve of the decline in the number of sheep, and found the GHG 
emissions per cow unsatisfactory.  
As for the previous scenarios, the group discussed that the better life from livestock can contribute to joint 
decision-making since the income will empower women and also women can use the savings from the high 
livestock production for investment, better education and health. Tractors were also discussed again as a 
                                               
14 This is a misconception which is important for the research team to note – the water use indicator only talks of the water required to 
grow the feed, not the water used in drinking and washing, which I assume is what the group were thinking of by mentioning that less 




means to have a better life and that it is the increased livestock production which would enable them to buy 
or rent the tractor. 
For Scenario 3, the group discussed that the income from increasing meat production from sheep would 
benefit men more than women, as the women said that usually sheep are sold by men and the money is 
controlled by the men. At the same time, the increase in the number of the sheep from Scenario 2 affects 
women more negatively than men, while the reduction in consumption of water per cattle and sheep 
benefits the women more than men, as women are responsible for the sheep. The reduction in cereal 
production would worry women more than men since women are more responsible for taking care of the 
children and the family in general. 
Reflections 
Participation was better than the previous 2 scenarios. They appreciated the opportunity to try the game 
again to try to improve on the results of Scenario 2. 
There was more concern about the cost and benefit of acquiring feed for cattle and sheep. After discussing 
and sharing ideas, the women showed a tendency to shift their thinking from focusing only on high 
productivity to consider also the environment, water consumption and cost of feeding. There was also more 
concern about the differences between cattle types. Women spent more time discussing which type of 
animals should they have and what number, for example, choosing whether to allocate more to specialized 
dairy (SD) or to the dual purpose dairy (DD).  
However, the facilitators also got the impression that by this stage it was becoming repetitious15, so the 
women rushed through the discussion. Some people attentively discussed about the result but just agreed to 
ignore the third scenario and accept the first one. One woman seriously tried to compare and contrast the 
different scenarios and reach a consensus. 
Tradeoffs arising during the discussion were: the tradeoff between the high cost of concentrate versus 
improved milk and meat production; and the reduction in cereal production versus increasing planted fodder 
production to boost animal production. 
Group reflections on the activity 
There was a recurring strong debate across all scenarios over whether to use land for food for the 
household, or for planted fodder. This discussion reflects a wider question of how much land or resources 
are at one’s disposal and how one’s priorities influence which commodity is considered more valuable. While 
planted fodder objectively earns more money and may be considered more lucrative than planting cereals, 
taking other factors than income into account such as risk and food security may alter the perceived 
rationality of one over the other.  
A key point that participants highlighted at the end of the session was how they gained an appreciation of 
the multiple interconnected costs and benefits that result from change in livestock across various aspects, 
which should be compared before coming to a decision. Aspects they picked out in particular were: 
 the change in milk and meat production, 
 the effect on environment, total water use and water use per cattle and per sheep, 
 the impact on cereal production.  
In response to the question “What was the most important thing you learned?”, participants said the 
following: 
 “I learned a lot, to mention some: participation in such workshops enables individuals to gain an 
idea about something different from what they know.” 
 “The knowledge about modern livestock management system and I can tell my community at least 
to change their way of feeding” 
                                               




 “I discovered also that I … have the ability to understand new ideas and transfer to others in an 
easier and quick way.” 
 “From now onwards, I can explain about livestock and I got an experience to explain what I feel.” 
 One explained how much she appreciated the discussion and how much she learnt from the group 
about livestock, management systems and awareness about the environment.  
Facilitators’ reflections 
The women appreciated being grouped as women alone, which helped them to explain their ideas freely. 
The facilitators noticed that with each round, more participants engaged more confidently in the discussion 
of the scenario and results. They liked the discussion and sharing of information, experience, knowledge 
within their group, as in the second and third scenarios they could then express their feelings, feel self-
confident and enable them to explain the cost and benefits of the livestock feeding systems. But they didn’t 
like the uneven understanding of the livestock management system which makes few people to discuss 
much and others less. 
The facilitators observed participants changing their perspective during the discussions by gaining new 
knowledge. For example: 
 Participants gave more emphasis on a clean environment in the second scenario by wanting to 
reduce the GHG emissions from livestock.  
 There was detailed discussion about the costs and benefits of livestock management system, 
including the impact in terms of women’s labour, and comparing the cost of cereal and cost of 
concentrated feed for livestock.  
 Following the discussions, participants were much more aware about the potential for the scenarios 
to offer opportunities for women’s empowerment (in terms of the possible increased income 
bringing more finance under women’s control, giving women confidence, allowing more access to 
education, and in terms of family management) 
Key tradeoffs arising from the discussions were: the increase in women’s labour versus the compensation of 
higher income from high milk production; and the reduction of cereal production if the land is used to 
produce planted fodder for animal feed to increase milk and meat production. 
 
3.3.2 Mixed Black group 
After splitting into their mixed group, the mixed black group considered the starting scenario they had been 
presented with (a commercial dairy-oriented storyline) and the associated changes in production and 
environmental indicators. They spent a very long time discussing the scenario, trying to understand how the 
results link to the scenario and how and why they would want to change it for their first revised scenario 
(scenario 1). After some discussion of Scenario 1 and near the end of the time allocated to the activity, they 
requested extra time to quickly run and review an alternative revised scenario (scenario 2) before choosing a 
final scenario. The vignettes and number of animals describing the starting scenario they were given and 
their two revised scenarios are presented in Table 13. The results from CLEANED-R showing the changes in 
production and environmental indicators are presented in tabular form in Table 14 (the productivity 
scorecard) and Table 15 (the environmental scorecard). In the activity, the results were presented to the 
group in a bar chart quickly drawn out on a flipchart. This graph is reproduced in Figure 5 and Figure 6 (the 
results for the change in the amount of concentrates required and the change in the area required for 
planted fodder are many times higher than the rest of the results and are therefore presented separately). 
Reaction to the starting scenario  
Participants were most satisfied with the milk produced (75%), as this was in line with the first economic 
indicator, which stated as "availability of livestock and livestock products in quantity and quality improved". 
The reduction in cattle meat (-44%) was agreed to be acceptable because the goal was to increase meat 
from sheep but not meat from cattle. However, the increase in sheep meat was disappointing (+5%), and 
considered too small to make up for the loss in cattle meat (Table 14, Figure 5). The participants found the 




chosen for this scenario. However, they were confused by the high value for the area of planted fodder16 
(Figure 6). 
The water impacts were as expected, and participants were happy that the total water use would reduce 
slightly, which would benefit water scarce areas like Atsbi (Table 15). However, participants were very 
surprised by the greenhouse gas (GHG) emission results, as they did not match the participants’ 
expectations, leading the group to question the CLEANED-R calculations. It was expected that the GHG 
emissions would reduce due to the improvement in the feeding system, which according to the group should 
mean that the cows process the feed more efficiently. However, in all cases there was an increase in GHG 
emissions17.  
Negotiation of first revised scenario  
The change suggested was to increase the amount of meat produced from sheep. The reason for the 
suggested change was that Atsbi is a highland area, whereby farmers can rear sheep with the use of limited 
land resources. By comparison, cattle fattening is less suitable because there is too little land, and the cooler 
climate means that fattening takes longer and therefore more feed. Furthermore, consumers prefer sheep 
from highland areas, offering a market demand.  
However, the only change proposed to improve the scenario was to change the vignette in the sheep 
category to feed more planted fodder rather than concentrates to minimise the extra cost of purchasing 
feed. Since the initial discussion that participants had established strong agreement on the importance of 
cost reduction from concentrate purchase the change was voted and accepted by all members. The rationale 
was to improve meat production by farm management instead of increasing the number of sheep (but the 
two vignettes have the same meat yield, so this expectation did not match the available vignettes). 
Table 13: Revised scenarios for the mixed black group 
Category Starting scenario Black Negotiated scenarios Difference vs starting scenario* 
Scenario 1 Scenario 2 Scenario 1 Scenario 2 
Vignette Animals Vignette Animals Vignette Animals Vignette Animals Vignette Animals 
DD Dual purpose 
dairy 
DD2 8,000 DD2 8,000 DD2 8,000 0 0 0 0 
DF Dual purpose 
fattening & rearing 
DF2 10,000 DF2 10,000 DF2 5,000 0 0 0 -5,000 
DA Draught animal DA1 5,000 DA1 5,000 DA1 5,000 0 0 0 0 
SD Specialized dairy 
system 
SD1 12,000 SD1 12,000 SD1 12,000 0 0 0 0 












 0  
-5,000 
+25,000 
* for vignettes chosen, - means the vignette is one level less than the starting scenario, e.g. DA1 to DA0; + means the 
vignette is one level higher than the starting scenario; 0 means no change in vignette   
 
 
                                               
16 This indicator was added after a last minute request in the facilitator training, and is not ideal. The numbers are so hig, because the 
baseline value is so small (almost 0) so although the absolute value in scenarios is still fairly small (e.g. 12ha), the percent change from 
0 is very high. 
17 CLEANED computes IPCC tier 2 CO2 equivalent emmissions, which are driven by the energy requirement of an animal that is defined 
by animal weight and metabolic processes (maintenance, growth, lactation, locomotion). The feed basket composition does not 
influence the CO2 equivalent emmissions. In addition, it is a misconception to believe that an improved feed basket reduces greenhouse 




Table 14: Mixed black group revised scenarios - Productivity score cards 
 Results as % change from baseline Group evaluation (A, I, U)a 
 Start Scenario 1 Scenario 2 Start Scenario 1 Scenario 2 
Milk produced (litres) +75 +75 +75 A A A 
Meat produced from cattle (tons) -44 -44 -60 A A A 
Meat produced from sheep (tons) +5 +5 +43 U U A 
Tons cereal produced -5 -6 -5 A U A 
Area for planted fodder (ha) +5400 +6076 +5330 U U U 
Amount concentrate required (kg) +260 +244 +250 A A A 
a A = acceptable, I = indifferent, U = unacceptable, - = not discussed 
 
Table 15: Mixed black group revised scenarios - Environmental score cards 
 Other indicators 
Results as % change from baseline Group evaluation (A, I, U)a 




Total (litre) -7 -6 -7 A A A 
Litres water per cow  +41 +35 +50 A A A 




Total CO2eq (kg) +4 +3.5 -3 U U A 
Total CO2eq (kg) per cow +57 +56 +64 U U U 
Total CO2eq (kg) per sheep +20 +20 +17 U U A 
Soil fertility Nitrogen balance (N in 
minus N out) 
-47 -16 -54 - - - 
Manure produced (tons) -17 -17 -26 - - - 






Figure 5: Change in productivity and environmental indicators for the Mixed Black Group for the starting 
scenario (Run 0) and two iterations of the Transformation Game (Run1-2). Change is relative to the 
baseline representing present day production. 
 
Figure 6: Change in the amount of concentrates required and in the area required for planted fodder* for 
the Mixed Black Group for the starting scenario (Run 0) and two iterations of the Transformation Game 




* The values for planted fodder area are so high because the value of area of planted fodder calculated for the baseline 
by CLEANED-R is so small (0.2 ha), so an increase in area up to 11.5 ha for the starting scenario of the mixed black 
group (run 0), for example, translates to around 5,400% change from 0. Note that, for ease of viewing, the values for 
the y-axis are presented using a log scale.  
Group discussion about the first revised scenario  
As the only change was to one vignette, most of the results are the same, apart from those related to 
planted fodder: a slight increase in areas required for planted fodder, a decrease in the amount of 
concentrates required, a marginal reduction in water use and an increase in water use per sheep. In 
general, participants’ reactions are the same as before, including disagreeing with the GHG emissions. 
Three reactions from the participants show they had a different understanding of the CLEANED-R results and 
Transformation Game than the research team. These (mis)understandings reveal the value of the 
Transformation Game, of using the CLEANED-R tool as a group and discussing unexpected results. First, 
participants assumed the increase in water use per sheep to be due to an increase in the number of sheep – 
but the number of sheep had not been changed. Secondly, participants were unhappy that mutton 
production did not change – which makes sense given that they did not increase the number of sheep and 
the change of vignette did not entail a change in sheep productivity. Finally, participants found the further 
decrease in cereal production unacceptable (-5% to -6%) because the goal was to increase productivity of 
sheep without affecting cereal production. Yet, the change implemented was to increase the reliance on 
planted fodder, so this reaction is counter-intuitive.  
Reflections 
All participants agreed that sheep production makes more sense than cattle production for Atsbi woreda, 
considering the scarcity of land and the fast reproduction rate of sheep. In their discussions, participants 
discovered that there is a likely to be a trade-off in allocating Atsbi’s scarce resources, if environmental 
impact is to be minimised. Emphasizing improved ways of sheep management necessitated compromising on 
the number of dual purpose fattening and rearing cattle to re-allocate resources to sheep. 
An important change in perspective of participants was to acknowledge the potential benefits that can be 
obtained from specialized dairy farming as well as sheep.   
Together, these discussions reinforced the opinion of some members of the group that intensive farming 
offers a way to mitigate environmental impact. By the end, participants had a firm decision to intensify 
sheep production, which brought all participants to work together for achieving the proposed scenario. For 
example, the group suggested that promoting improved ways of sheep management in the Atsbi highland 
could encourage rural famers to adopt a more market-oriented production system18.  
Negotiation of second revised scenario  
To address the trade-off mentioned above, participants suggested to revert the change to the sheep’s 
feeding basket back to concentrates, reduce the number of dual purpose fattening and rearing cattle (from 
10,000 to 5,000) and increase the number of sheep (from 70,000 to 95,000). 
Group discussion about the second revised scenario  
As expected, cattle meat reduced further (-60% in Scenario 2 compared to -44% in Scenario 1) but 
participants were happy to finally have a substantial increase in sheep meat (+43%). Total GHG emissions 
reduced in this scenario, although not as much as participants expected. Discussants preferred this scenario 
overall because it achieves improvements in milk production and mutton production, maintains water 
consumption and decreases GHG emissions. 
                                               
18 This presumably refers to something like commercialising, farmers keepng animals specifically to supply livestock products to the 
market as opposed to keeping livestock as a form of savings, for subsistence or for other purposes, and typically assumes shifting to 




Considering the good life indicators, participants felt that the second revised scenario had the potential to 
contribute to maintaining livelihood improvements. In particular, the scenario could contribute to the 
indicators of the earlier yellow group (experts/researchers) such as improved quantity and quality of 
livestock and livestock products and improved access to services. Participants presumed that this scenario 
may generate benefits by way of the improved productivity of meat from sheep and milk from specialized 
dairy cows, reduction in GHG emissions across cattle and sheep and reduction in water consumption. 
Although the participants disagreed about the GHG results, they readily agreed that the increased number of 
sheep in Atsbi could bring about improvement in households’ wellbeing. 
Reflections: 
As an outcome of the discussion process, participants hoped that reducing dual purpose cattle numbers 
(from 10,000 to 5,000) could result in better benefits to the poor as sheep can reproduce quickly within a 
year. Along with this, promoting improved ways of sheep management could encourage rural famers to 
become more market-oriented in their production of sheep. 
Trade-offs were identified between: cattle meat and sheep meat; water consumption and GHG emission; 
and a land allocation trade-off between growing animal feed and staple feed. 
Group reflections on the activity 
The group thought that the second revised scenario is the best because it could maintain sheep productivity 
in Atsbi, while maintaining water consumption and reducing GHG emissions. 
Key points highlighted by the facilitators from the discussion were: participants’ concern about GHG 
emissions; maintaining production to improve livelihoods; and livestock intensification versus GHG emissions. 
The most important things learned by the group were: 
 The trade-off in livestock production versus mitigating the associated environment impact, 
 That with more practice, i.e. by playing the second iteration of the Game, they achieved a better 
scenario19. 
Facilitators’ reflections  
Throughout, views were freely aired without any barrier. Participants appreciated sharing ideas among 
themselves and final decisions were made on the basis of information contributed by every participant.  
 
3.3.3 Mixed Red Group 
After splitting into their mixed group, the mixed red group considered the starting scenario they had been 
presented with (a meat-oriented storyline) and the associated changes in production and environmental 
indicators. When discussing how to improve on the starting scenario, the group members agreed on which 
vignettes to choose, but not on the numbers of animals to allocate to each category. After much discussion, 
the group agreed to try out three variations to take into account everyone’s visions. While the group went 
for lunch, all three variations were run through CLEANED-R and the results extracted. After lunch, the group 
discussed the results of each option in turn, but did not do a second iteration of the Game to produce a new 
scenario. The vignettes and number of animals describing the starting scenario they were given and their 
three variations of a revised scenario are presented in Table 16. The results from CLEANED-R showing the 
changes in production and environmental indicators are presented in tabular form in Table 17 (the 
productivity scorecard) and Table 18 (the environmental scorecard). In the activity, the results were 
presented to the group in a bar chart quickly drawn out on a flipchart. This graph is reproduced in Figure 7 
                                               
19 This validates the objective of iterating the Game as often as possible, because the participants learnt about the context through their 
long discussion of Scenario 1, and working out how the Game and tool responded to their changes in the scenario, and they could 




and Figure 8 (the results for the change in the amount of concentrates required and the change in the area 
required for planted fodder are many times higher than the rest of the results and are therefore presented 
separately). 
Reaction to starting scenario 
Considering the results of the starting scenario, the majority of the participants were happy about the 
increase in sheep with its associated 110% increase in meat (mutton) production. They agreed with this 
because the agro-ecology and undulating topography is suitable for sheep production. Sheep production can 
also provide benefits to more households in general, and particularly to poor households because of the low 
initial capital required and because it is a cultural rearing practice. Mutton is often preferred over beef as it is 
more affordable and is considered a softer meat. Atsbi is also lucky to have a system of enclosing areas of 
pasture and wetlands during the wet season to protect the fodder from grazing, which is then allocated to 
community members to collect at the end of the wet season. The scenario would create job opportunities for 
landless and unemployed people. The participants felt that for nutrition and food security, it was acceptable 
that the area required for planted fodder leads to only a minimal change in cereal production (-9%); the 
crop yield deficit can be compensated by income earned from selling livestock products. The advantage of 
producing one’s own feed by planting fodder is to minimize feed cost and decrease dependency on feed 
suppliers. Participants were also happy that the starting scenario suggests lower water consumption than 
currently, giving an opportunity to save some water compared to the present situation, which creates a 
chance to produce additional feed.  
On the other hand, participants were highly concerned about the change made in milk production. As the 
current milk production is very low, increasing milk production by 21% was not considered enough to 
achieve the intended wellbeing of the people of Atsbi that the group would hope to see after 10 years. So 
there was a clearly agreed need to increase the milk yield, for example by increasing the specialized milking 
cows. Members of the group were also concerned about the increase in total greenhouse gas (GHG) 
emissions. 
Negotiation of the first set of refined scenarios  
The group was happy with all the vignettes suggested in the starting scenario, as well as the number of 
sheep and cattle for rearing and fattening and for draught so they made no changes to any of those 
categories. Given the existing resources (feed availability, topography, nutrition security, etc.), the 
discussants pointed out that if milk production was improved, the overall life standards could be improved. 
However, they there were very unhappy with the low milk production. There was common agreement that 
two things should change: to increase milk production; and to reduce or at least maintain the amount of 
GHGs emitted.  
The participants argued that more households can be involved in dairy production, and that the environment 
in the area is suitable for dairy production (it is on a plateau, with cooler temperatures). This would also 
create job opportunities for landless and unemployed people. To bring about higher milk production, there 
was common agreement to reduce the number of dual purpose dairy and increase the number of specialised 
dairy animals. However, the extent of change was contested, with three different variations proposed by 
members of the group (Table 16). 
 Option 1: the most ambitious, to further halve the number of dual purpose dairy cattle (from 10,000 
to 5,000) and double again the number of specialized dairy cattle (from 5,000 to 10,000). 
 Option 2: more conservative, a smaller decrease in dual purpose dairy cattle (from 10,000 to 7,000) 
and a smaller increase in the number of specialized dairy cattle (from 5,000 to 6,500). 
 Option 3: even more conservative, a minor decrease in dual purpose dairy cattle (from 10,000 to 
9,000) and a small increase in the number of specialized dairy cattle (from 5,000 to 6,000). 
The discussion was open and participatory. Each person wanted to express their own idea or view. 
Participants from national level policy makers’ group and from the experts/researchers’ group were 
concerned about GHG emissions while the farmers, local leaders/administrators and a few experts were 
highly concerned about productivity increment. Between these two parties, there were intense discussions 




Table 16: Revised scenarios for the mixed red group 







Opt 1 # 
animals 
Opt 2 # 
animals 




Opt 1 # 
animals 
Opt 2 # 
animals 
Opt 3 # 
animals 
DD Dual purpose 
dairy 
DD1 10,000 DD1 5,000 7,000 9,000 0 -5,000 -3,000 -1,000 
DF Dual purpose 
fattening & rearing 
DF2 25,000 DF2 25,000 25,000 25,000 0 0 0 0 
DA Draught animal DA1 5,000 DA1 5,000 5,000 5,000 0 0 0 0 
SD Specialized dairy 
system 
SD1 5,000 SD1 10,000 6,500 6,000 0 +5,000 +1,500 +1,000 























* for vignettes chosen, - means the vignette is one level less than the starting scenario, e.g. DA1 to DA0; + means the 
vignette is one level higher than the starting scenario; 0 means no change in vignette   
Table 17: Mixed red group revised scenarios - Productivity score card 
 Results as % change from baseline Group evaluation (A, I, U)a 
 Start Option 1 Option 2 Option 3 Start Option 1 Option 2 Option 3 
Milk produced (litres) +21 +34 +14 +23 U A U U 
Meat produced from cattle (tons) +8 -1 +2 +6 A A A A 
Meat produced from sheep (tons) +110 +110 +110 +110 A A A A 
Tons cereal produced -9 -8 -8 -8     
Area for planted fodder (ha) +8,500 +8,500 +8,000 +8,400 A A A A 
Amount concentrate required (kg) +188 +241 +193 +196 A A A A 
a A = acceptable, I = indifferent, U = unacceptable, - = not discussed 
Table 18: Mixed red group revised scenarios - Environmental score card 
 Results as % change from baseline Group evaluation (A, I, U)a 




Total (litre) -5 -5 -5 -5 A A A A 
Litres water per cow  -6 -6 -4 -6 A A A A 




Total CO2eq (kg) +27 +29 +23 +27 I I I I 
Total CO2eq (kg) per cow +39 +42 +38 +40 I I I I 
Total CO2eq (kg) per sheep +20 +20 +20 +20 I I I I 
Soil fertility Nitrogen balance (N in minus 
N out) 
+13 +22 +13 +15 - - - - 
Manure produced (tons) +5 +12 +5 +6 - - - - 
a A = acceptable, I = indifferent, U = unacceptable, - = not discussed 
b participants did not believe there should be any change in water use per sheep, because they did not make any 





Figure 7: Change in productivity and environmental indicators for the Mixed Red Group for the starting 
scenario (Run 0) and three variations of a revised scenario (Run1-3). Change is relative to the baseline 
representing present day production. 
 
Figure 8: Change in the amount of concentrates required and in the area required for planted fodder* for 
the Mixed Red Group for the starting scenario (Run 0) and three variations of a revised scenario (Run1-3). 
Change is relative to the baseline representing present day production. 
* The values for planted fodder area are so high because the value of area of planted fodder calculated for the baseline 




(run 0), for example, translates to around 8,500% change from 0. Note that, for ease of viewing, the values for the y-
axis are presented using a log scale.  
Group discussion about the first option  
All the participants were happy about the small increase in GHG emissions (+29% total emissions for Option 
1 compared to +27% in the starting scenario) and small change in water consumption (-5% in both starting 
scenario and Option 1). The participants were not concerned that cattle meat reduced by 1% from the 
present situation as the significant increase in mutton production remains (+110%). However, they were 
highly concerned with the change made in milk production (34% increase, compared to 21% in the starting 
scenario), which was still not high enough to achieve the intended wellbeing of the people of Atsbi.  
As a result of seeing the results for Option 1, there was an increased understanding in the group of the 
dynamics of dairy production and productivity, and of supplementation of livestock from purchased feed. In 
the quest for increased milk production, they took 5,000 dual purpose dairy cattle and transformed them to 
specialized dairy cattle. They reasoned that the further reduction in dual purpose cattle led to the decrease 
in cattle meat. On the other hand, they attributed the increase in milk production to the doubling of 
specialized dairy, but saw that this also led to an increase in the amount of concentrates. They also noted 
that the shift of 5,000 cattle from dual purpose to specialized cattle led to only a small increase in GHG 
emissions. The facilitators noted a growing understanding and concern for GHG emissions – by the end a 
considerable number of farmers (two of the four) stated their concern for GHG emissions. 
Considering the good life indicators, sufficiently boosting milk production and mutton would increase 
household income and also secure food and nutrition security. As already mentioned, the change in milk 
production is not considered sufficient to contribute towards this. Participants also mentioned that there is a 
general preference for mutton rather than cattle meat, in relation to affordability by the average household, 
palatability and health. For instance, one can buy an average size sheep for 2,000 Birr but an average size 
beef cow costs 10,000 Birr20. There is also a traditional belief by farmers that mutton is softer and healthier 
meat compared to beef. 
In relation to ensuring joint family decision-making, livestock products especially milk are mostly controlled 
by women and all household members which gives an opportunity for the wife and her children to control 
the income because the husband is not fully involved in daily transactions (routine activities like selling, 
distribution, auditing and so on).  
Considering how the scenario might impact people differently, milk production provides benefits for most of 
the households in the woreda. However, within the household, sheep fattening and rearing benefits women 
and youth more than men. As mentioned for the starting scenario, sheep production provides more benefits 
for poor households. 
Group discussion about the second option  
Option 2 results in a decrease in milk production and cattle meat compared to the starting scenario and 
Option 1 with a slight decrease in GHG emission. Participants all agreed that they approved of the fewer 
GHG emissions in relation with the other scenarios. However, everything else was unacceptable, particularly 
the milk production (+23%), which was even less than the poor performing starting scenario. Participants 
were also confused that the per sheep indicators continued to show a change, whereas they had not 
changed the number of sheep. 
After thorough discussion this scenario was rejected, as the production results were so bad, despite having 
lower GHG emissions. This option would not make any significant contribution to the good life indicators 
compared to the other options. The learning/ change in perception from discussing this scenario was that an 
increase in livestock productivity should not be at the expense of GHG emissions and should not significantly 
harm the environment. This was especially a concern from the experts, local government and national policy 
makers’ point of view while some farmers and traders were not as such concerned about GHG emissions. 
This built further understanding of the issue of GHG emissions especially by some farmers. 
                                               




Group discussion about the third option  
This third option, the most conservative change, still did not achieve the group’s objective of increasing milk 
production. With this option, the +23% change was almost as low as the +21% change in the starting 
scenario. Participants were pleasantly surprised to see an increase in cattle meat change (+6%) compared 
to Options 1 and 2 (close to 0), but less than the starting scenario (+8%) - although that was not the main 
objective of the options for a revised scenario. Apart from that, participants found the scenario results 
unsatisfactory, as all other production and environmental indicators were worse or similar to previous 
Options and the starting scenario. Again, any change made in relation to water consumption per sheep 
compared to the starting scenario was unexpected because they made no changes to the number of sheep 
in this option. 
No discussion was made on good life indicators as the change made on the scenario was intended to boost 
milk production. Farmers were observed to make a compromise between environmental sustainability and 
livestock productivity improvement.   
Group reflections on the activity 
Participants were generally concerned with the revised scenarios because it proved difficult to achieve a 
much higher milk production. They were very disappointed with Options 2 and 3 as these produced less or 
similar milk production to the starting scenario, although they were happy with the reductions in GHG 
emissions that could be achieved. In discussing the three revised scenarios, the group learned about the 
trade-off between the wish to increase milk production but also to reduce GHG emissions.  
After intense discussion the participants accepted the changes suggested by farmers, local administrators 
and a few experts (Option 1). The chosen scenario is a success because: 
 Milk yield increased by 34%,this  is far better compared to the other scenarios  attempted  
 Less or similar GHG emission as compared to the other scenarios 
 Mutton production benefits more households compared to cattle production 
 Requires less land for forage (fodder) production  
Key points that participants wanted to highlight from the discussions were:  
 Learning about environmental sustainability in terms of GHG emissions, water and land use systems 
 Livestock production and productivity 
 The comparison of benefits and costs, for example of cattle meat vs mutton, milk vs meat  
 Cattle production involves fewer households than sheep production due to high initial capital 
investment. Most of the time the husband (household head) has control over decision-making 
of what to sell, and collects the money from selling large animals. On the other hand, income 
from selling milk and small stock like sheep gives women and children a relatively better chance 
to control income and use it for different purposes.  
The most important things the participants highlighted that they had learned were: 
 Environmentally friendly livestock production system: any livestock production system must be 
practiced without significant negative impact to the environment. 
 Modern livestock husbandry: there was a change in perception of farmers to look for feed basket 
options to modernize livestock handling practices. 
 Land allocation for fodder production: some farmers started understanding the importance of 
allocating land for fodder production as long as it can boost livestock production and productivity.  
Facilitators’ reflections 
The discussion was interactive with everyone reflecting their ideas and views and having a say at least once 
in discussing each scenario. There was less discussion of Option 2 as it was not promising. Since some of 
the participants were interested in increasing production and productivity while the others were more 
concerned about GHG emissions there was a heated discussion between the two groups. Finally, they reach 





The three groups had different scenarios in the end in terms of number of animals, reflecting the differences 
in their starting scenarios (Table 8). Nonetheless, the final scenarios of each groups are an improvement in 
line with the groups’ objectives of increasing dairy production, balancing meat production and limiting impact 
on the environment, which turned out to be common to all groups (Table 19 and Table 20).   









































Milk produced (litres) +70 +102 +75 +75 +21 +34 
Meat produced from cattle (tons) -53 -44 -44 -60 +8 -1 
Meat produced from sheep (tons) +50 +125 +5 +43 +110 +110 
Tons cereal produced -9 -10 -5 -5  -8 
Area for planted fodder (ha) +9,500 +10,200 +5400 +5330 +8500 +8500 
Amount concentrate required (kg) +172 +196 +260 +250 +188 +241 
  











































Total water (litre) -7 -11 -7 -7 -5 -5 
Litres water per cow  +44 +9 +40.5 +50 -6 -6 















Total CO2eq (kg) +3 +23 +4 -3 27 29 
Total CO2eq (kg) per cow +67 +16b +57 +64 39 42 








a  Nitrogen balance -17 +19 -47 -54 +13 +22 
Manure produced (tons) -26 -1 -17 -26 +5 +12 
a Unfortunately, during the facilitator training a problem in the soil pathway was found, which could not be fixed in time, 
so the groups were asked to ignore the soil pathway results (manure produced and nitrogen balance) as they looked 
suspiciously wrong. Since the workshop, the soil calculations have been fixed and the numbers presented in the tables 
and graphs in this report are the correct results.  
b The reporter presented the wrong numbers from the CLEANED-R tool for these values: total CO2eq per cow should be 





4.1 Key elements of the final scenarios   
4.1.1 The dairy cow-sheep synergy 
A common pattern that could be found across all final scenarios is that the number of dual purpose cattle in 
Atsbi will reduce. Participants showed a preference for replacing local dairy cows with improved cross-breed 
cows that have a much higher productivity. It was widely agreed that draught animals should be replaced in 
part by tractors, at least for the flatter areas of Atsbi which are suitable for mechanisation. These two shifts 
allow production to increase while reducing the number of animals and therefore the overall environmental 
pressure in the area, yet both come at a cost. Cross-breed animals are much more sensitive, so they require 
more care and more commercially acquired inputs such as concentrates and veterinary services.  
Most of the groups also decreased the number of fattening animals, claiming that conditions for fattening 
are better in the transition zone between the upland plateau of the study area and the lowlands of 
neighbouring Afar region (where the government is also resettling landless people to fatten cattle). 
Moreover, the Atsbi sheep is a well know product, which has a regional market, therefore the meat lost from 
a reduced emphasis on cattle fattening can be compensated by increasing sheep production. Sheep are also 
more efficient in terms of greenhouse (GHG) emissions per kilogram of meat than fattening cattle. 
The switch to improved feeding for all animal categories reduces the overall pressure on land. This is 
because a greater proportion of the energy required by Atsbi’s livestock is coming from concentrates. These 
are high-density feeds that come from outside the area, meaning that they do not require land in Atsbi, and 
therefore also reduce the overall volume of water used in Atsbi for feed production. Yet, concentrates are 
financially costly.  
Also planted fodder is reducing the pressure on land, as less land is needed to produce the same number of 
calories from crop residue. Planted fodder is more water intensive but overall when combined with using 
concentrates, the water use for feed has decreased in all scenarios. Yet, this comes at a cost. Planted fodder 
usually grows on arable land and therefore reduces the amount of staple food available in the area and 
therefore can threaten the food security in households that are not well connected to the market. Clearly, 
the livestock transformation in Atsbi requires relying on area outside the boundaries, either for purchased 
feed and fodder or for cereals and staple food.  
On the other hand, there is some literature from European studies suggesting that having patches of 
perennial fodder crops such as alfalfa in an agricultural landscape may provide some refuge for wildlife from 
the variable and frequently altered habitat provided by annually harvested crops (Bretagnolle et al., 2011). 
In this way, planted fodder may have an impact on biodiversity at a landscape or regional scale, but this 
needs further study.    
4.1.2 One strategy does not fit all 
From the workshop, there is no clear pattern showing whether planting fodder or buying concentrates is the 
preferred option. It is likely that this decision depends on household characteristics. For example, the 
(possibly) landless21 woman would never convert her small amount of land to feed and fodder as her food 
security is too important to her, in contrast to the woman who rationalised that concentrates are more 
expensive than staple food and alfalfa is subsided, so she does not see the point of growing cereals.  
This connects to the wider issue of the landless system in Ethiopia. Most landless people can get access to a 
very small piece of rehabilitated land, so that little piece of land would have a lot of value to her, for 
example playing a key role in food security, as she mentioned. Often, this land for landless people is 
irrigated, so she might have high value crops on it rather than cereals, in which case planting fodder returns 
less than that high value crop.  
                                               
21 If she was landless, she was the only one, pointing out that the landless were under-represented in the workshop. This is important 
as, based on conversations throughout the project, the issue of landlessness is significant. The government has various initiatives to 




4.1.3 The winners and the losers  
Benefitting from the above trends are the marginalized groups. Women think that producing more milk and 
therefore contributing more to the household income will give them more rights in the family, leading to 
increased joint decision-making. Clearly, most of the increased labour from the cross-breeds is likely to fall 
on women, but women expressed their willingness to work more in order to build a better life for their 
children. No comment was made, however, about what would happen to existing household/care work, or 
other activities currently undertaken by women. Also, within increased decision-making power, they also 
expect that the family will have more labour sharing.  
The focus on sheep is also strongly supporting the poorer households including the landless. Sheep need 
little initial investment, have a high reproduction rate and are easy to keep. This is also possible because the 
biomass from the protected areas in Atsbi is shared among all the inhabitants including the landless.  
The losers with this change are likely to be the butchers and the meat traders as cattle meat will be 
reducing. Traders in the debate accepted this change as it would partially be offset by additional mutton 
production22. Yet it is unclear if this is a general agreement, as not all the final mixed stakeholder scenarios 
have reduced the fattening cattle.  
A more detailed analysis of the various costs and benefits should be performed before a conclusion can be 
drawn on how profitable any of these changes are. 
4.1.4 Outputs, outcomes and enabling conditions  
The socio-economic indicators described by the groups are somewhat less tied to individual household 
income than in other countries. Across all groups, the focus of the indicators was less about households 
having the income to be able to send children to school, or to buy medicine, but rather that the 
infrastructure and supply of services that are required to be put in place before individuals can access them. 
The local leaders group, for example, explicitly had infrastructure and services provision as the enabling 
condition for their other indicators; they remarked on seeing Infrastructure as a separate combined 
indicator/KPI. 
The national level group discussed how the indicators elicited in the Workshop 1 were a mix of different 
types of indicators – some being outputs and some being outcomes – and as a result found it more difficult 
to identify which to prioritise. As in the other countries, this is an example of the value of having a longer 
time devoted to developing individual group indicators and then putting more nuance into common, 
combined indicators. 
 
4.2 Lessons learnt about the ResLeSS process  
4.2.1 Giving a true voice to marginalized people  
A women’s only group with a woman facilitator was one of the mixed stakeholder groups on Day 2. It was 
the most dynamic group. Their end scenario was similar to the dairy-oriented men’s scenario, expect that 
women overall preferred the home-grown feed basket compared to the commercial one. The use of a 
women’s only group gave more space for women to express themselves, compared to Burkina Faso where 
women did not contribute much to the final debate, and in Tanzania, where the women’s option quickly 
disappeared from the debate. Although it was a great experience, it required more resources to run the 
workshop with 3 groups instead of two. It was only possible thanks to the facilitators who could 
independently lead the negotiations (compared to the research team members leading in other countries). 
Also in the Ethiopian context, there were enough women participants to justify a separate group, and a 
woman facilitator who brilliantly engaged all the women in the group.  
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On the other hand, one of the main design objectives of the ResLeSS project was to build understanding 
between different groups, which was the reason for combining the groups on Day 2. Arguably, having the 
women separate from the men took away the opportunity to build understanding between men and women. 
However, this experience suggests that it was too soon to combine women and men; they would need more 
support to build their confidence before their voices could be heard in combined groups. In future, the 
CLEANED/ResLeSS approach should consider the variety of actors between which to build understanding, 
acknowledging that the value-chain stakeholders are one group of actors, but so are men and women, 
young and old, ethnic groups, or other communities23.  
4.2.2 Representation as ‘stakeholders’ 
The workshop process required four groups of participants that represented four groups of stakeholders, 
meaning that the individuals were more similar to each other than to individuals of another stakeholder 
group. Those four groups should also have roughly equal numbers of participants. In reality, people have 
multiple roles and the boundaries between stakeholder groups are somewhat diffuse with experiences from 
other roles colouring how individuals represent other roles (Long and Long, 1992; Cornwall, 2004). Getting 
to know the participants revealed some examples of individuals’ multiple responsibilities: the community 
leaders who are also livestock producers and teachers; the butcher/cattle fattener who also now has some 
cross-breed cows and is so impressed with dairy production so started a milk shop; the younger generation 
working in the office but starting to have one and then two cows.  
4.2.3 Vignette design  
The vignettes in the CLEANED-R tool in Ethiopia were parametrized quite differently from the other 
countries. The two improved vignettes had the same productivity gain, so there was not one that was 
“better” than the other. This decision was consciously made to avoid groups just selecting the vignette with 
the highest productivity. This has increased the capacity of the tool to start a more in-depth debate about 
food security. This has also increased the diversity of the final mixed stakeholder scenarios.  
On the other hand, the women’s group were disappointed in their second scenario compared to the first 
scenario, because they wanted to reduce animal numbers and focus on efficiency in the dual purpose dairy 
cattle to improve milk productivity. This suggests that the vignettes may not have provided enough scope to 
explore different combinations. The selection of what options to offer via the vignettes, and seeing how 
participants then used the vignettes in each country, has shown the challenge of making such a selection, 
but also reinforces that it was a good decision to introduce the vignettes as a way to simplify the complexity 
of the situation that the game represents. The number of variables implied when combining feedbasket, 
breed and management variables into a strategy option to enter into the CLEANED-R tool could result in 
endless combinations.   
The decision to add the blank vignettes was one way to solve this trade-off between simplifying the 
complexity and restricting the options to explore. However, reflecting on how everyone experienced the 
workshop confirmed that the game is still complex; it presents a lot of information to take in as it is and in 
the limited time for discussions there just may not be the space to change focus and ‘quickly’ design a new 
vignette that meets the group’s expectations. This would be more relevant if the mixed group discussions 
were the sole focus of the 2 day workshop, or if the Game was being played by small groups who already 
know the Game or the system variables very well.  
4.2.4 Reflection on the facilitators training 
Because Ethiopia was the last of the three countries, the facilitators’ training could learn from the earlier 
workshops and was more focused as a result. The facilitators also had a high base level of skill in training 
others, from lecturing at Mekelle University and carrying out extension and training in Tigray, and a high 
level of interest in the inner workings of the CLEANED-R tool. As a result, this training was just as long, if 
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how to effectively structure the groups in the workshops to give sufficient support and opportunity to build the individual actor group 




not longer, than in other countries and meant that the facilitators were much better prepared. They 
understood not just the process but also how the CLEANED-R tool works and how it links to the 
Transformation Game. They could understand, and question, how the impacts are computed and could 
explain much better to the participants what was happening in the stakeholder scenarios. Because they 
could explain the output of the scenario, the workshop went much more smoothly, particularly as they could 
directly introduce and explain the CLEANED-R tool and the Transformation Game in the local language. Also 
we could have more than two mixed stakeholder groups, as it was not necessary for one of the two from the 
international team to be in each group.  
4.2.5 Cross scale learning 
The process in Ethiopia was also particular as we had national level policy actors from the National Learning 
Alliance in the room. We treated them as a separate stakeholder group representing national level 
stakeholders, so that they could not influence the process in the other stakeholder groups. However, we 
decided to split them into the 3 mixed-stakeholder groups as full participants. The idea behind this approach 
was to make space for developing cross-scale learning, i.e. that farmers can learn about national-level 
actors’ priorities and policies, but also so that policy-makers from the highest level could get a chance to 
understand the position of someone that would have to live with the consequences of their policies. It 
appears to have worked, as members of the national learning alliance mentioned afterwards that for them 
the learning space was a unique opportunity to talk to farmers.   
However, the national learning alliance members brought in greenhouse gas (GHG) emissions, which then 
became a much-discussed topic, a topic that was much less relevant in the other countries’ discussions 
where we did not have the national level represented. It is a topic that is usually not an issue for farmers 
who hardly know that their cows are emitting “something bad” or “pollution”. The end scenarios tried to 
minimize GHG emissions, but not to reduce them to the Ethiopian target (to reduce overall GHG emissions 
by 60%).  
 
5 Conclusion  
This report has presented the design for and preliminary results from the second ResLeSS workshop in 
Ethiopia. More detailed analysis of the results of the workshop will follow later in the project, focused around 
contributions to the academic literature and including comparative analysis between the three countries. 
However, at this stage a number of observations can be made. Overall, the blending of the CLEANED-R 
simulation tool with scenario development, and the bringing together of multiple stakeholders, via the 
Transformation Game enabled participants to appreciate the tension between increasing production and 
productivity while maintaining or reducing environmental impact. Both the national and the local 
stakeholders learnt from each other: about the necessity of keeping some draught animals for the rough 
terrain; of the critical importance of increasing production; and of the concern about reducing GHG 
emissions and water consumption. In Tanzania, reflections from participants suggested that the workshop 
provided tools for exploring the possibilities that small-scale dairy offer, for setting a vision for the future and 
planning how one might progress towards it. In Burkina Faso, the CLEANED-R tool and the Transformation 
Game acted as a neutral point of mediation between two opposing parties representing settled and 
transhumant livestock production, enabling them to come together and have a rational debate about how to 
manage landuse to start to address the conflicting interests.  
The outcome of the workshop in Ethiopia is not a full design for livestock futures in Atsbi but, rather, will 
provide a better understanding among and between stakeholders, and for the research team. This includes 
understanding of the key trade-offs and the socio-economic context within which those trade-offs need to be 
negotiated. In this case, it seems that a common strategy to increase productivity while minimising the 
change in GHG emissions is to reduce dual purpose dairy in favour of specialised cross-breed dairy cows, 
and reduce dual purpose rearing and fattening cows in favour of the Atsbi sheep. This strategy relies on an 
increased dependence on purchased concentrates, which has an immediate cost to the producer, and relies 
on infrastructure and services development to make the increased volume of concentrates available, as well 




that the basic services of roads, water, electricity, telephone network and education and health are an 
underpinning foundation to achieving development of the livestock sector to achieve a good life.  
The experience of the workshop showed that to adequately explore issues requires allowing time to let the 
participants immerse themselves in the discussion – to get used to the Transformation Game and 
understand the dynamics of the scenarios and the accompanying results, in order to engage with and 
respond to the results. This, among other reasons, is why it was also clear that having a women’s group was 
important. While having the mixed stakeholders represented is core to the process, the experience of this 
workshop showed that it could be valuable to consider other criteria when designing the mixed groups. For 
example, several factors influence the level of understanding of the Transformation Game from Day 1: 
previous experience of the more academic representation of the livestock system, of thinking of the system 
as a whole, or of thinking in the ways demanded by an analytical workshop process; or personality, being 
quick to think and speak or being more reflective and taking time to build ones responses or contributions; 
and cultural, social and other power dynamics that influence who can speak in the same space as others, or 
after others have spoken. Where possible, it is useful to separate groups along some of these distinctions to 
allow more similar groups to play the game at a pace that better suits more members of the group.  
Overall it was a positive experience for all - even where there are points that need further clarification; we 
now know what those points are, as well as the significant debates that need to be kept at the centre of 
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7 APPENDIX A – Workshop participants 
Table 21 describes the 5 stakeholder groups identified as being important in the smallscale dairy value chain 
in Atsbi, Tigray, and being more similar to each other within a group than to members of other groups. 
Table 21: Workshop 2 Stakeholder groups, Atsbi, Ethiopia 






Farmers group, including: 
Livestock producers (cows, sheep, goats, cross-breed cows), one of the 
first model farmers taking on cross-breeds and a community leader 
(priest) 
8 1 2 
Traders group, including: 
Livestock trading, feed processing and suppliers, milk processing, 
veterinary doctor, butcher, hotels and restaurants, specialised milk 
production and selling 
11 2 3 
Local leaders and administrators group, including: 
Members of the Atsbi District Administration and Atsbi District Bureau of 
Agricultural, a women’s group representative, a representative of a group 
for disabled people (IHDAST), and a community leader (priest)  
7 3 4 
Experts/researchers group, including: 
Researchers and extension agents/officers from Mekelle University (MU), 
Tigray Agricultural Research Institute (TARI) and the Relief Society of 
Tigray (REST), a local training college, a natural expert,  
7 5 0 
National level stakeholders group, including: 
Representatives from MOAR, MALRR, ATA, CIAT 
7 7 1 
 
8 APPENDIX B - The Transformation Game 
in Atsbi 
The ‘Transformation Game’ is a novel contribution of the project that allows participants to devise and 
assess future livestock scenarios. It forms the central focus of Workshop 2.  
As noted in section 1, the aim of the workshop is to support participants to undertake a shared evaluation of 
the social, economic and environmental consequences of plausible livestock futures. Central to this is the use 
of CLEANED-R. While the results of CLEANED-R are relatively straightforward to interpret, developing 
sufficient understanding of the model and how it can be parameterised is beyond the scope of a multi-
stakeholder workshop. The workshop design is therefore driven by two requirements: 
 To simplify the use of CLEANED-R in real-time, so that alternative livestock futures can be assessed 
without the need to understand, discuss and enter all possible parameters; and  
 To simplify the process of making choices between (a potentially huge number of) livestock 
management options. 
The ‘Transformation Game’ addresses these requirements through the use of vignettes. Each vignette is 
parameterised prior to the workshop and is available to be called-up via the CLEANED-R user-interface, 
allowing rapid but straightforward user engagement. At the same time, the vignettes define a limited 
number of livestock management options, reducing the complexity of decision making in the workshop by 




CLEANED-R within a manageable time, allowing for relatively quick iterations of scenario development, 
meaningful discussions of results, and deliberation over potential scenario revisions. 
As set out in Section 1.1, vignettes and scenarios are deployed within the Transformation Game to allow 
iterative assessment of the socio-economic and environmental impacts of scenarios, as illustrated in Figure 9 
and explained in Section 8.1.  
 
Figure 9: The Transformation Game. An initial scenario is revised until participants are satisfied with the 
environmental and socio-economic impacts. 
8.1 Playing the Transformation Game 
The Transformation Game comprises five components that are deployed by players in the workshop: 
 Vignette cards: Central to the game is the vignette, or short description of key elements of a 
livestock management practice. Each vignette is printed on a card, with an image illustrating the 
vignette on the front. On the back, an interested participant would find all the associated CLEANED-
R parameters that define the vignette. Figure 10 provides an example from the Ethiopia game. For 
each production category (e.g., fattening animals, dairy animals; in the Ethiopia case there are five, 
as discussed below) one vignette represents today’s practice, and a further one or two vignettes are 
provided describing possible (and plausible) future changes to animals, feed and/or management for 
that category (e.g. introduction of high yielding dairy cows). These vignettes are pre-set within the 
CLEANED-R tool, so that the non-expert can develop credible scenarios (that is, combinations of 
vignettes defining the production across the landscape). 
 Game board: The game board allows participants to select a combination of vignettes. Figure 11 
provides an example from Ethiopia. The bottom row sets out the current scenario – representing 
what is found in the study area today. This is fixed. The top row is initially blank, allowing 
participants to choose which vignette card they wish to place in each production category to define 
their future scenario. 
 Bricks (defining number of animals): Lego-type bricks are provided to participants, with each 
brick corresponding to a defined number of animals. The bricks are placed on each vignette card to 
allow the participants to select the number of animals involved in each vignette across the 
‘landscape’. Sufficient bricks are provided to represent the total number of animals currently in the 
study area, as well as allowing for an increase in animal numbers in future scenarios. Figure 12 
illustrates the bricks in use in Ethiopia.  
 Environmental score cards: Once a scenario has been selected, participants use CLEANED-R to 
produce a set of productivity indicators (recorded in Table 22), and environmental impacts (water, 




tables and provide average impact measures for the whole study area for that scenario, as well as a 
percentage difference in these measures for the scenario from the baseline. Two environmental 
score cards are provided to allow participants to record the key results given by CLEANED-R tool for 
a particular scenario. CLEANED-R also provides an automatic guide as to whether this change is low, 
medium or high, relative to the range of possible impacts for the study area (based on plausible 
scenarios; not calculated for Ethiopia). This assessment allows the participants to gain a sense of 
the scale of change. The participants then make their own (subjective) evaluation of what this 
impact means to them, recording their view as to whether the impact is desirable, acceptable or 
unacceptable and why. This evaluation is captured in the ‘Participant Evaluation’ column. 












Milk produced (litres)     
Meat produced from cattle (tons)     
Meat produced from sheep (tons)     
Tons cereal produced     
Area for planted fodder (ha)     
Amount concentrate required (kg)     
Table 23: Environmental scorecard – environmental impact indicators 











Total (litre)     
Litres water per cow     
Litres water per sheep    
Greenhouse 
gases  
Total CO2eq (kg)    
Total CO2eq (kg) per 
cow 
   
Total CO2eq (kg) per 
sheep 
   
Soil fertility Nitrogen balance (N in 
minus N out) 
   
 Manure produced (tons)    
Biodiversity - # endangered species 
losing critical habitat 
   
 Socio-economic score cards: Once a scenario has been selected, participants discuss the 
anticipated socio-economic impacts in relation to each of the indicators agreed during the first day 
of the workshop (Table 24). The score card encourages the participants to think in terms of the 
different impacts felt by different groups. Based on these discussions, participants score their 
assessment of the progress the scenario makes against the indicator as low/ medium/ high.  
Table 24: Socio-economic scorecard 
Indicator 
What are the 
benefits? 
What are the costs? 
Why? 
Who benefits most 
and least? 
Score 




Having assessed the environmental and socio-economic consequences of a particular scenario, participants 
negotiate a revised scenario – using vignette cards and bricks – that they believe will better meet their 
environmental and socio-economic goals. The revised scenario can then be evaluated and revised in a 
further iteration of the game. 
 
Figure 10: Example of a vignette card showing the title and illustration on the front (left) and the 
CLEANED-R parameters on the reverse side (right). (created by authors) 
 
 
Figure 11: Game board used in Ethiopia. Vignette cards can be placed in the top row by participants to 






Figure 12: The game being played in Ethiopia. Participants are selecting the number of bricks that they 
want to assign to each vignette, representing the number of animals.  
8.2 Initialising the Transformation Game for Atsbi, 
Ethiopia 
Full details of the parameterisation of CLEANED-R for the study site can be found in the companion report 
(Pfeifer et al., 2018). Here, we summarise the key points that define how the Transformation Game is 
played to allow interpretation of the results. 
Five livestock categories were maintained, based on the reflections from Workshop 1, combined with a 
decision to reduce complexity of the tool by restricting the study area to the plateau and therefore excluding 
goat production, following the maps produced in Workshop 1. The remaining categories were identified by 
following the rules that each category should have a consistent energy requirement - lactating animals have 
different requirement than fattening animals – and that the collection of categories should allow users to 
explore the interventions imagined for the future in Workshop 1. This resulted in four categories for cattle 
and one for sheep:  
1. Dual purpose dairy (Local animal) 
2. Dual purpose rearing and fattening 
3. Dual purpose draught animal  
4. Specialised dairy 
5. Sheep 
Based on a literature review on livestock productivity and most recent research data available at ILRI and 
ICARDA in Ethiopia, the vignettes were developed in relation to each of the production categories. Each 
vignette represents a credible combination of feed basket24 and animal productivity for each animal 
category. Parameters defining the feed basket required to support a particular milk yield have been derived 
from the literature and reviewed by a feed and fodder expert. These define vignettes that are credible and 
based on nutrition available in Atsbi. Table 25 sets out a total of 19 vignettes; 14 of these were pre-
programmed into CLEANED-R to allow them to be rapidly accessed during the workshop and five blank 
                                               




vignette cards gave stakeholders the option to develop their own if they completely disagreed with the 
available vignettes25. 
Table 25: Vignettes and their descriptions.a  














DD0: Baseline (current 
state) 
The current way to keep lactating animals in the dual purpose herd. These are 
local breed animals. Feed comes mainly from natural grass and crop residues, 
with a very slight amount of concentrates given for milking. 
DD1: Improved farm 
produced feed basket 
Lactating animals in the dual purpose herd, local breed, with better management: 
selective breeding for good performance, better quality and quantity of feed and 
good health. The improved feed basket has more concentrates, and natural grass 
is mainly replaced by planted fodder. 
DD2:  Improved 
commercial feed basket 
Lactating animals in the dual purpose herd, local breed, with better management: 
selective breeding for good performance, better quality and quantity of feed and 
good health. The improved feed basket has more concentrates than DD1, natural 
grass and purchased hay. 
Blank: ‘Something else’ Option for the group to say ‘None of the above’ and create something new that 



























DF0: Baseline (current 
state) 
The current way to keep non- lactating animals in the dual purpose herd. These 
animals are local breeds. Feed comes mainly from natural grass and crop 
residues, with a very slight amount of concentrates given for fattening. 
DF1:  Improved farm 
produced feed basket 
Non- lactating animals in the dual purpose herd, local breed, with better 
management: selective breeding for good fattening oxen, better quality and 
quantity of feed and good health. The improved feed basket has more 
concentrates, and natural grass is mainly replaced by planted fodder. 
DF2:  Improved 
commercial feed basket 
Non- lactating animals in the dual purpose herd, local breed, with better 
management: selective breeding for good fattening oxen, better quality and 
quantity of feed and good health. The improved feed basket has more 
concentrates than DF1, natural grass and purchased hay. 
Blank: ‘Something else’ Option for the group to say ‘None of the above’ and create something new that 












DA0: Baseline (current 
state) 
The current way to keep draught animals. These animals are local breeds. Feed 
comes mainly from natural grass and crop residues, with a very slight amount of 
concentrates. 
DA1:  Improved feed 
basket 
Draught animals, local breeds, with better management: better quality and 
quantity of feed and good health. The improved feed basket has more 
concentrates, but still mainly fed on natural grass. 
Blank: ‘Something else’ Option for the group to say ‘None of the above’ and create something new that 


















 SD0: Baseline (current 
state) 
The current way to keep cross-breed animals for specialised dairy production. The 
feed basket already has a good portion of concentrates, as well as some hay and 
planted fodder, with a small amount of natural grass and crop residues.  
SD1:  Improved feed 
basket   
Specialised dairy with better management: controlled cross breeding to maintain 
good performance; good health and balanced feed ration. The improved feed 
basket has slightly more concentrates but partly replacing natural grass and crop 
residues with planted fodder. 
Blank: ‘Something else’ Option for the group to say ‘None of the above’ and create something new that 
better reflects their vision. 
                                               
25 This addition was to allow stakeholders to ‘escape’ the assumptions made by the research team in interpreting the results and 










SH0: Baseline (current 
state) 
The current way to keep sheep, including rearing and fattening, mainly fed on 
natural grass, crop residue and a very slight amount of concentrates. 
SH1: Improved farm 
produced feed basket 
Sheep with better management: selective breeding for good performance, better 
quality and quantity of feed and good health. The improved feed basket has more 
concentrates, and natural grass is partially replaced by planted fodder. 
SH2:  Improved 
commercial feed basket 
Sheep with better management: selective breeding for good performance, better 
quality and quantity of feed and good health. The improved feed basket has more 
concentrates than SH1, natural grass and purchased hay. 
Blank: ‘Something else’ Option for the group to say ‘None of the above’ and create something new that 
better reflects their vision. 
Crop productivity (+20%) Increase crop and fodder yields by 20%. More manure and chemical fertiliser is 
applied to croplands. 
aThe current version of each production category is comprised of five vignettes; there are a further one or two 
progressive futures for each category (eight vignettes); An additional five vignettes have no parameters pre-set, to offer 
stakeholders the opportunity to reject our assumptions and create their own feedbasket; and one final vignette to allow 
a crop productivity increase. Total = 19 vignettes. 
The baseline or current state number of animals in each production category have been defined for Atsbi as 
set out in Table 26, along with the number of animals represented by each brick used in the Transformation 
Game. 
Table 26: Number of animals in the baseline scenario in Atsbi, Ethiopia 
Category Baseline in CLEANED-R Bricks Single Brick 
value  
DD Dual purpose dairy  22,000 22 1,000 animals 
DF Dual purpose fattening and rearing  19,000 19 1,000 animals 
DA Draught animal  10,000 10 1,000 animals 
SD Specialized dairy system      500 0 1,000 animals 
SH Sheep 100,000  20 5,000 animals 




These vignettes and numbers of animals initialise the Transformation Game on the game board. Important 
elements of the game board are (Figure 13): 
A: the name of each production category – translated into the appropriate language 
B: two rows of spaces to place vignettes – the starting situation (B1) and the scenario to be designed 
(B2) 
C: a definition of what 1 brick represents – how many animals (C1) – leading to a corresponding number 
of bricks in the current scenario (C2).  
During the game, vignettes are laid in the squares (along the row B2) and bricks piled on each vignette 






Figure 13: Game board for selecting vignettes to build a scenario for Atsbi, northern Ethiopia 
 
8.3 Workshop structure 
The two day workshop reviews and expands on the findings from Workshop 1, culminating in the 
participants playing and reflecting on the Transformation Game. The key stages in the workshop are set out 
below. 
 
8.3.1 Refining the Socio-Economic Performance Indicators 
Workshop 1 defined and ranked socio-economic indicators for each stakeholder group. Workshop 2 
commences with an opportunity to review and refine these indicators (to avoid ambiguity, where similar 
indicators had a different meaning for different groups, and to ensure each indicator is specific and 
measurable, allowing for progress to be assessed). In the second workshop session, combined indicators, 






Figure 14: Process of identifying combined socio-economic indicators (Key Performance Indicators) 
Activity 1: Refining indicators by group (Day 1, morning) 
Expected output: For each homogeneous stakeholder group, a maximum of 5 ranked, specific, 
measurable indicators including narrative description of low, medium and high progress in the case-
study context.  
The facilitator presented the 5 top indicators agreed in Workshop 1 to check that everyone still agreed with 
those indicators, and to introduce the indicators to any newcomers who were not at WS1. The facilitator 
then led the group in a process of refining each indicator, using a reporting sheet to structure the discussion 
(Figure 15). The objective was to reach a description that was as specific as possible, with thresholds 
defined for what constitutes low, medium and high progress towards the overall goal. For qualitative 
indicators, the groups gave a narrative description of what low, medium and high progress look like. 
The indicators were expressed at the level of the district, not in terms of individuals. Each group was 






Figure 15: Reporting sheet for defining Socio-Economic indicators 
 
Activity 2: Combined indicators (Day 1, afternoon) 
Expected output: Maximum 5 Key Performance Indicators, agreed by all stakeholder groups as the 
shared priorities for the workshop. Increase in understanding between those in different stakeholder 
groups of the differences in socio-economic priorities. 
The research team reviewed the detailed indicators and proposed common themes to the plenary. Each 
group was then provided with time to reflect on the proposal and provide feedback to the questions: Could 
the group live with the indicator list, even if it is not perfect? If yes, identify one or (max) two key changes 
that would improve the list. If no, identify key changes that would enable them to live with the indicator list, 
even if not ideal. From this, the research team developed a final list of indicators for use in the 
Transformation Game.26  
 
8.3.2 Designing and refining scenarios of future livestock production 
The second part of the workshop comprised two stages. The first stage, on Day 1, introduced participants to 
the Transformation Game (the vignettes and the game board) as a way to think about how livestock 
production in Atsbi might look in the future – and in terms of how to design a scenario. In their homogenous 
stakeholder groups, they then discussed and designed an initial scenario from their group’s perspective. This 
was used to inform the starting scenarios for Day 2. In the second stage (Day 2), the CLEANED-R 
environmental impact assessment tool was introduced, before splitting participants into two new groups, 
now with a mix of stakeholders, to evaluate the scenarios using the CLEANED-R results and the socio-
economic indicators. Each group started the Transformation Game with a different initial scenario. The 
workshop closed with a reflection in each of the two groups about what they liked about the final scenario 
that they had developed; what challenges they faced in arriving at it; and what they learnt in the process. 
Activity 3: Initial scenarios in homogeneous stakeholder groups (Day 1, afternoon) 
Expected output: Stakeholders introduced to CLEANED-R production categories, vignettes and 
scenarios. Appreciation of how scenarios translate into socio-economic impacts. Development of 
shared scenario to satisfy economic indicators. Shared understandings developed between 
stakeholders from different groups. 
This session began with introducing the three production categories, explaining these as the research team’s 
interpretation of how participants described livestock management in Atsbi in Workshop 1. Then, the 
vignettes were introduced as our interpretation of how the participants see those livestock keeping 
                                               
26 The intention had been for this then to initiate several rounds of group discussion and feedback to plenary, allowing gradual 




categories changing in the future – the pathways of transformation. The participants were then introduced 
to and played the Transformation Game to produce an initial scenario.  
Activity 4: Common scenarios in mixed groups (Day 2, morning and afternoon) 
Expected output: Each mixed group arrives at their preferred scenario through exploration of trade-
offs between environmental and socio-economic impacts – by playing several rounds of the 
Transformation Game. 
Following an introduction to CLEANED-R, the two mixed stakeholder groups played the Transformation 
Game. Each group started from a different initial scenario, produced overnight by the research team based 
on the outputs from Day 1. Trend(s) observed in the scenarios developed on Day 1 were used as the 
starting point(s) for Day 2. Facilitation was required to ensure representation and voice for all stakeholders 
in the mixed group, such that all stakeholders were able to express themselves. The participants first 
discussed the initial scenario giving their subjective evaluation of the CLEANED-R environmental impacts, 
using their knowledge of the local area (for example, thinking of what the impact means in terms of 
availability and access of resources, and competing users). These discussions were captured in the score 
card. The participants then evaluated the socio-economic indicators, considering the cost and benefits and 
their distribution in terms of who the winners and the losers might be. The participants scored the scenario 
against each of the socio-economic indicators, as low, medium and high. 
 
8.4 Changes made for Atsbi, Ethiopia 
Activity 1: Refining indicators by group (Day 1, morning) 
Being conscious of time constraints, we asked groups to refine the three most important indicators of their 
top five indicators from Workshop 1 (and if they finished early, they could then do the final two). For all 
groups this meant an initial activity of choosing which three were the most important. Secondly, we added a 
sub-section to the Description in the indicator definition sheet (Figure 15), called ‘Enabling Environment’, to 
prompt the group to consider what is needed to move from the present situation to their target.  
The National Learning Alliance delegation made a fifth stakeholder group, who adopted one of the Workshop 
1 narratives and indicators to carry out this exercise. 
Activity 3: Initial scenarios in homogeneous stakeholder groups (Day 1, afternoon) 
As in Tanzania, we decided to extend Activity 3 for an hour on Day 2, to introduce and explain the 
CLEANED-R tool and results while participants were still in five stakeholder groups, and carry out the first 
evaluation on their scenario(s). This would allow them to see the outcomes of the scenarios they designed 
on Day 1, and to learn how to interpret the CLEANED-R results in smaller groups with more opportunity to 
ask for clarification. A second change, new in Ethiopia, was that we presented the results as a bar graph 
drawn out on a flipchart, rather than on the score-cards (Figure 16). This replaced the score-card, so the 
onus fell on the reporter to make note of the group’s evaluations and comments on the results, and on the 
facilitator to lead a discussion about all the results. We asked that the group indicate the group evaluation of 





Figure 16: Example of the bar graph used to present the productivity and environmental results 
Changes to the Environment and Socio-economic scorecards 
Environmental score-cards 
Impact results were tailored to be relevant to Ethiopia (see Section 2.2). Four new indicators were added to 
the environment score-cards. As in Tanzania, the amount of manure produced in the scenario was added to 
the environment results sheet upon realising that manure is an important commodity for the participants. A 
staples production measure was added to the productivity results sheet as an indicator of potential trade-
offs between fodder for animals and feed for humans as you move to higher quality fodder that relies on 
cropland. However, during the facilitator training, the facilitator requested some indication of the cost to 
individuals – we show the benefit in the form of milk and meat produced, but no costs. So, the total amount 
of concentrates required (kg) was added, summing the volume of bran concentrates and oil cake 
concentrates portions of the feedbasket. Secondly, the area of planted fodder was added, as a complement 
to the ‘staples produced’ indicator. Finally, the ‘cropland used’, ‘grazing land’ and ‘import’ indicators were 
removed as being too confusing to interpret. 
Unfortunately, during the facilitator training a problem in the soil pathway was found, which was not fixed 
by Day 2, so the groups could not assess the soil pathway results (manure produced and nitrogen balance). 
The automatic evaluation of results that was generated by the CLEANED-R tool in Burkina Faso and 
Tanzania was not calculated for Ethiopia. 
Socio-economic score-cards 
The socio-economic score-cards were replaced with a simpler method of capturing the socio-economic 
evaluation of the scenarios. The challenge was to better trace and record the link between the scenarios and 
the socio-economic indicators – how did groups design the scenarios to support progress towards achieving 
the indicators, and upon seeing the results, how did they evaluate whether the scenarios could fulfil their 
expectations? The score-card (Table 24) were seen as cumbersome to fill in – a trade-off between having an 
explicit prompt to discuss and capture reflections about each socio-economic indicator, and having a 
complicated form that would mire the conversation and sap energy from the group by becoming repetitious.  
Instead, we asked groups on Day 1 to reflect on the scenario they had designed and capture on a sheet 




connected with the productivity results, and could therefore be captured in the comments to the productivity 
score-card. We also reminded facilitators to refer to the ‘good life indicators’ during the discussions. 
Changes to the design of the vignettes 
The story arc of the vignettes was different for Ethiopia. Instead of offering three options of incremental 
improvement in production (i.e. 0 = current day, future 1 = a little bit more yield, future 2 = a lot more 
yield), both future 1 and 2 options produced the same amount  of meat and milk, though both produce more 
than present day (except for specialised dairy). However, the difference is that the two use a different feed 
basket to achieve that increase in production (either using mainly more planted fodder grown on local 
cropland or using more purchased feed, such as hay and concentrates). This approach was chosen to 
encourage discussion about the different implications of the two alternatives for increasing yield.  
The land use change vignette was removed for Ethiopia. From the landuse map and from the 
reconnaissance tour it seemed that every piece of land that can be cropped is already used, so there would 
be no possibility for a landuse change for more cropland – and equally no landuse change away from 
cropping; in the workshop training, the facilitators supported this decision. 
Following observations by one of the facilitators, a livestock feed expert, the live weights of certain 
categories were increased as he considered that we had artificially reduced them too far to account for the 
feed gap – the difference between the ideal amount of food required and how much they actually receive in 
drought-prone areas. Current dual purpose fattening and rearing (DF0) was changed to 150 kg from 140 kg; 
current specialised dairy (SD0) was increased to 210 kg from 190 kg; and level 1 specialised dairy (SD1) was 
increased to 250 kg from 200 kg. Also, he pointed out that the cross-breeds are already well-managed, and 
there is not really scope in Atsbi to consider two levels of improvement in the future, so the vignette 
representing a very commercialised specialised dairy (SD2) was removed. 
Groups 
A delegation of 7 members of the SAIRLA Ethiopian National Learning Alliance (NLA) joined the workshop 
from Addis. To maintain continuity of having homogenous stakeholder groups in the first part of the 
workshop, a fifth stakeholder group was formed for the NLA representing national level stakeholders. We did 
not have extra facilitators, so the international research team provided facilitation when possible. For the 
second part of the workshop, the NLA mixed with the other stakeholders in the mixed groups, to represent 
the national voice. 
The second part of the workshop had three mixed group as opposed to two – a women’s group was added. 
After Workshop 1 in Atsbi, the facilitators suggested that women might be feel more comfortable 
contributing freely in a women’s only group, and the research team had a similar reflection after workshop 2 
in Tanzania. As there were a sufficient number of women in Workshop 2 in Atsbi and enough to represent 
almost all groups (except the researchers/experts group), and a woman facilitator who was willing to lead a 
mixed group discussion, the research team decided to make a mixed women’s group with all the women 
participants (9). The men were then allocated to two groups by giving each person number 1 or 2 when 
sitting in their groups for the plenary. 
 
9 APPENDIX C – Stakeholder group socio-
economic performance indicators 
The following sections detail the target and associated indicators decided by each stakeholder group. Any 
additional discussion in reaching the final decision is also reported, together with any facilitator reflections. 
Note that these results constitute the “co-defined indicators” anticipated in the project proposal. 
Prioritisation of these indicators is provided by the ranking, with indicator 1 being the highest priority. 




In the last workshop, different groups came up with long list of economic indicators. From the long list five 
indicators were put in their order of importance by the participants. In this workshop (day 1), producers 
were expected to list three prior economic indicators and then describe, identify steps needed and establish 
level (low/medium/high). Farmers debated for long time to agree on the list and order of three indicators. 
Accordingly, the group came up with access to improved agricultural technologies as the first priority, access 
to health and access to education were also put as second and third priority indicators in their district.  
1. Access to improved agricultural technologies 
Description Progress towards 
achieving success 
a) Percentage of households with access to improved agricultural inputs, improved 
agronomic practices, improved post-harvest technologies, market linkages, well 




b) Number of tractors in Atsbi district. Low: <2 
Medium: 2-10 
High: 10<x≤16 
According to the producers, access to improved agricultural inputs, improved agronomic practices, improved 
post-harvest technologies, market linkages, well organized and functional cooperatives and credit access 
were important elements to be described in this indicator. Farmers want to have easy access to improved 
seed, organic and inorganic fertilizers, pesticides, improved farm implements (tractor), row planter, 
improved breed, improved churner, rationed feed and modern hive. Farmers had also interest to intensify 
their production through improved agronomic practices. As to the farmers’ explanation, post-harvest 
technologies like thresher and silo were import to make easy and sustain their production. Well organized 
and functional market linkages were also necessary to sell agricultural products at a reasonable price. In 
order to have easy access to agricultural inputs and smooth supply of agricultural outputs, as to the group 
members, it is mandatory to have well organized cooperatives at tabia level. Credit access, which help to 
realize the above mentioned issues, should get due attention mainly from the government side. According to 
the producers, the above mentioned elements of improved agricultural technologies should be seen in terms 
of coverage and quality. 
Enabling environment/ Steps needed: 
In order to realize the above description, enabling environment should be there. According to the farmers 
explanation, awareness has to be created on the importance, how to access and manage improved 
agricultural technologies. Proper demonstration was also important to see success in the economic indicator. 
Strengthen existing and establishing new cooperatives for agricultural inputs and products should get 
attention so as to have enabling environment. Farmers also found that credit access to the diversified sub-
sectors of agriculture was crucial. In a nut shell, well organized and functional input and output supply and 
credit institution should be there. It was also important, according to the farmers, to introduce farm 
recording so as to lead their life on plan basis. 
After describing and putting enabling environment, farmers established existing and expected level i.e., low, 
medium and high in percentage. The existing (low level) for access to improved agricultural inputs, improved 
agronomic practices, improved post-harvest technologies, access to market and credit is about 50% of 
households. In medium and high level, according to the farmers, about 70% and 85% of households will 
have access to the above mentioned agricultural technologies, respectively. Producers gave attention 
specifically to supply of tractors. There are two tractors at this time (low level) in the district. They want to 
see ten tractors in the district after five years (medium level) and sixteen tractors after ten years (high 
level), when every rural tabia should own one tractor. 
2. Access to improved health 




 Final level Low Medium High 
Number of facilities, providing access to health 
services for humans (health centres, medium 
hospitals and comprehensive hospitals) and for 
livestock (animal health clinics), which are fully 
equipped with the required manpower and facilities. 
Health centres and 
animal clinics 
<4 4-10 10<x≤16 
Medium hospital 1 2-3 3<x≤4 
Comprehensive 
hospital 
0 0 1 
b) Description Progress towards 
achieving success 





According to the group members, coverage and quality were discussed to describe health improvement. 
Access to health centre, medium and comprehensive hospitals were important for the community. Farmers 
expected health centres, medium and comprehensive hospitals to be fulfilled with the required manpower 
and facilities. 
Livestock should have also access to animal health clinics in time and in the required quality. Likewise, 
animal health clinics should be fulfilled with the required manpower and facilities. Farmers also mentioned 
that personal hygiene and environmental sanitation are important in this indicator. 
Enabling environments/ Steps needed: 
Enabling environments to realize the descriptions in the health improvement indicator, according the 
farmers, were establishing standardized health institutions, human capacity building in the required level, 
increase participation of community, local, regional and federal government and non-government 
organization. 
Group members put number of health centre, medium and comprehensive hospital and personal hygiene 
and environmental coverage to the different levels. At this time there are 4 health centres in the district 
which they put as low level. They want to have 10 health centres and 10 animal clinics in the medium level. 
Farmers expect 16 health centres and 16 animal clinics in the high level (i.e. one per rural tabia). With 
respect to medium hospital, they have one medium hospital in the district and farmers expected three and 
four medium hospitals in medium and high level. Besides, producers expected one comprehensive hospital 
at district level which is to be based at Atsbi town. As to the farmers’ explanation, personal hygiene and 
environmental sanitation is at 50% of households at this time which is low level. They want to see 75% and 
95% of households’ personal hygiene and environmental sanitation in the medium and high levels, 
respectively.  
Observations and reflections: Group members debated for a long time to prioritize the economic 
indicators. Part of the group members said access to health has to come before education and the remaining 
others said vice versa. Those who went for health said that if children are not healthy, they could not go to 
school. Those who put access to education as priority reasoned out that if educated personnel are not there, 
it will be difficult to look in to heath care. After debating with different justification, majority agreed to bring 
access to health ahead of access to education.  
There was also debate on percentage of establishing levels. Some members put the levels at 20%, 60% and 
80% to low, medium and high, respectively. Few members put 50%, 80% and 95% and the remaining 
members put 50%, 70% and 85% in their order to low, medium and high levels. 
Farmers from the beginning agreed access to improved technologies as the first priority economic indicator. 
After debating, they agreed finally to put access to health and access to education as second and third 
priorities. In establishing the levels, they finally came to agreement with 50%, 70% and 85% to low, 




In order to come up with final output, producers debate by raising cases in their locality. They talked turn by 
turn and try to convince each other. They listen to each other patiently and reached consensus on the final 
output. 
There was no debate in putting the levels in the indicator of access to improved health. A member of the 
group put starting points for the levels and all agreed on them. The discussion was held with active 
participation of the members. Each member was interested in sharing ideas. They were also active in 
listening. When one member started to talk, all other members listened attentively. The other good thing 
was that after debating they reached consensus.  
There were group thinking for the first indicator, access to improved agricultural technologies, where each 
member has raised issues and came to majority consensus. In the second indicator, access to improved 
health, individual opinions lead to group agreement. This might be due to shortage of time when we were in 
hurry to finish the session. The third indicator, access to education, was not discussed due shortage of time.  
   
9.2 Traders 
In the first workshop held in October 2017, the traders selected 11 different economic indicators they 
thought were among the most important for their livelihoods. In this discussion, the traders were asked to 
cascade down and prioritize the 11 indicators into 3 most important indicators. Out of the 11 indicators 
identified in the first workshop, 8 of them were identified among the 3 most important indicators (Table 27). 
This shows that there were differences in priorities (preferences) in the socio-economic indicators of the 
different traders. Among the 8 indicators prioritized by the traders in this workshop however, there was a 
high degree of agreement on the special importance of availability of quality education nearby, modern 
agricultural systems, and improved infrastructure.  
Table 27: Prioritising three indicators to refine in the traders group 
Indicator Reasons for prioritizing this indicator (priority number in brackets) 
Clean water (2) Clean water is essential for creating healthy and productive labour, which can 
lead to increase in labour productivity 
Enough and nutritious 
food 
- 
Clean environment  - 
Livestock husbandry (3) No reason given 
Modern agricultural 
systems 
(1) Modern agricultural production systems significantly improved productivity, which 
is key for improving livelihood 
(3) Modern agricultural systems help increase production and productivity, which 
lead to improvements in livelihood. Modern agricultural systems also help farmers 
have access to modern inputs that help boost production 
(2) Together with educational knowledge, modern agricultural systems transform 
agricultural practices which can lead to improved livelihoods 
Availability of good quality 
education nearby 
(1) Availability of quality education nearby is key to creating educated society. It 
helps create the environment for people to learn modern and sustainable livestock 
production systems 
(2) Availability of educational centres nearby helps develop knowledge and skills; 
and research activities which help contribute to problem-solving research 
Information access (2) Access to information is important for making informed decision and creating 
useful trading networks 
(3) Information access is powerful and enables people to have the mean to know 





Income increment - 
Good living houses (1) People need to have everything they need at their homes, especially the houses 
they live in. If they live in decent homes, they will have the motivation and 
mentality to work hard for better livelihood 
Success in education (3) Educational success means having the required knowledge and skills that are 
important to increase production and ensure modern management of livestock and 
farming businesses 
(1) Education is the key to capacitating oneself and use that as a tool for improved 
agricultural livelihood 
(2) No reason given 
Improved infrastructure 
(roads and transport, 
health centres, water and 
telephone services, etc.) 
(3) Improved infrastructure helps increase access to markets and health services 
that is key for creating healthy society 
(1) Improved infrastructure helps significantly increase access to different services 
such as education. Improved road and transport infrastructure could mean 
increased access to education and health. These help accumulate knowledge and 
health for better productivity. 
From the discussions, changes in perspective by some traders were observed. Once some traders are 
exposed to the general reality or particular importance of livestock (such as the specific role of a particular 
economic indicator to Atsbi and its community), some traders changed their priorities or preferences in the 
economic indicators. Through creating an enabling condition (such as helping other traders learn about a 
particular economic indicator or livestock production system), group members were able to come to a 
consensus on the final list of economic indicators. 
Changes of perspective: 
One switch from Clean water to Improved infrastructure: Improved infrastructure could translate into the 
development of different services such as clean water. That is why improved infrastructure is a priority 
before clean water. 
One switch from 1. Good quality living homes; 2. Educational success; 3. Livestock production to 1. 
Availability of quality education nearby; 2. Clean water; 3. Good quality homes: The discussion allowed 
exchange of ideas that helped better understand and reflect the situation in Atsbi and priorities of the 
people; hence the change in priorities. 
Following the detailed discussion of the most important indicators by the participants, a final ranking was 
made by asking participants about which of the already prioritized indicators they agree with. Based on this, 
the three most important indicators the traders identified, in ranked order, are:  
1. Availability of quality education nearby 
2. Modern agricultural systems 
3. Improved infrastructure 
Following the identification of the three most important indicators, traders identified and discussed on the 
most important descriptions of the indicators. Based on this, the traders identified accessibility and quality as 
the description of the two indicators (availability of quality education nearby and improved infrastructure). 
Due to shortage of time, the other indicator (modern agricultural systems) was not described. Traders also 
identified quality as the other description of the indicators (availability of quality education nearby and 
improved infrastructure). 
1. Availability of quality education nearby 
Description Progress towards 
achieving success 




Medium: 60 – 80% 
High: >80% 
a These thresholds indicate to what extent the availability of schools in Atsbi woreda meets the quantity and quality 
criteria described here. 
As far as accessibility is concerned, the enabling conditions for the availability of quality education the 
traders proposed are the following:  
 Establishing technical and vocational college in Atsbi woreda 
 Establishing primary schools (1–8 grades) in each of the 18 tabias of Atsbi woreda 
 Establishing secondary schools (9–10 grades) in all of the 18 tabias, and  
 Establishing preparatory schools (11–12 grades) in emerging towns of Atsbi woreda such as Dera 
and Haiko 
Among the enabling conditions for quality of the two indicators include: 
 Modern library and laboratory equipment and tools 
 Qualified teachers and good ethical standards 
 Practical based educational system 
 Inclusive and active participation of community in the affairs of education systems 
1. Improved infrastructure 
Description Progress towards 
achieving success 
Having a sufficient quantity of infrastructure of good quality in the woreda (roads, 
electricity and telecommunication). 
Low: <60%a 
Medium: 60 – 80% 
High: >80% 
a These thresholds indicate to what extent the availability of infrastructure in Atsbi woreda meets the quantity and 
quality criteria described here. 
Enabling conditions proposed for access were: 
 Roads that connect Atsbi woreda with each tabia 
 Roads that connect tabia with tabia 
 Roads that connect tabia with villages (kushets) 
 Electric grid connection to each tabia 
 Expansion of telecommunication network infrastructure to each tabia  
Among the enabling conditions for quality were: 
 Construction of good quality roads 
 Non-intermittent electricity supply, and  
 Good quality network for communication 
While the indicator descriptions and enabling conditions stipulated above represent summarized points, 
different traders suggested different types of descriptions and enabling conditions. Among the descriptions 
pointed out by different traders (which are not indicated above) include: encouraging prospective children to 
go to school as many still do not go to school; to create a mechanism where students join the profession 
(educational programs) they are interested in (especially in universities); the development of educational 
curricula, educational centres and training programs that centre around the natural and environmental 
endowments of Atsbi woreda (including production and market oriented programs); strengthening of 
technical and vocational centres; improving teachers benefit packages as this is one reason that motivates 
teachers to work hard and run effective educational programs; and implementing effective monitoring and 






The group discussion went well. Everyone in the group was invited to voice their preferences and concerns. 
Most had a say on what the most important indicators for them are. But, of the three women in the traders 
group, two did not bring themselves to speak about what the most important indicators for them were (the 
facilitators encourage them and pushed them to some extent but it did not work out). The discussion was 
started where everyone who wanted to speak expressed their view. Once group members spoke, they were 
invited what changes they would make on the most important indicators other members proposed. 
Interactive discussion was made. Once enough discussion was made, group members were asked to 
compromise and finally select three indicators they most agree with one another.   
There were no unique or unexpected debates. But, at the beginning it could be seen that different traders 
had different priorities. What was the first most important to the only female trader who spoke, which was 
good living houses (homes) was not mentioned by any other trader. Men did not think having a good life 
had something to do with living in good houses (at least in the top 3). Otherwise, the feedback culture was 
very good and group members were listening and learning from one another. They were openly and 
cordially arguing one economic indicator was more important than another indicator not just for themselves 
or traders but for the Atsbi community in general. 
 
9.3 Local administrators  
Choosing the top three indicators 
One participant (the disabled woman) was not clear about the indicators since it is the first time for the 
participant to be in the workshop. A few participants also suggested accepting all the 5 indicators as they 
had already been selected in the previous workshop.  
After a thorough discussion, the participants reach an agreement, the 3 indicators were assumed to be 
highly achieved after 10 years, except 2 women participants with reservations (though not giving much 
explanation). 
The participants reach an agreement by voting to the best 3 indicators as follows: 
 Full access to education: 7 votes = 7/7 = 100% 
 Health insurance: 2 votes = 2/7 = 28.5% 
 Using improved agricultural technologies: 6 votes = 6/7 = 85.7% 
 Joint decision making: 3 votes = 3/7 = 42.8% 
 Saving 800,000 ETB: 2 votes = 2/7 = 28.5% 
1. Full access to education 
Description Progress towards 
achieving success* 
- Coverage: class 0 – 1km radius 
- 1-8 grade – 3km radius 
- 9-12 grade – 1 high school/4 tabias (cluster)  
- TVET – 1 at woreda level 
- Adult education – 1 at each tabia level 
Low:  
Medium:  
High: High = 7/7 
* Progress towards achieving success appears to have been recorded as to which extent the people in the group think 
that the indicator will be achieved in the future, in this case everyone thought that the district will fully achieve full 
access to education, so all 7 are in ‘High’ 




 Qualified teachers at each school 
 Library at each school  
 Full access to infrastructure (electricity, road, water, lab, building) 
2. Using improved agricultural technologies 
Description Progress towards 
achieving success* 
- Agricultural machineries (3 tractors/tabia, 1 combine harvester/tabia, 5 
modern hives/hh, seed, improved breeds 50 poultry/hh and 4 dairy/hh)  
- Organised FTC (Farmer Training Centre?) 
- Water bank (a water pond used for collection of water)/household 




Enabling environment/ Steps required:  
 Qualified Development Agents (5 at tabia) 
 Demonstration land 2.5 ha at tabia level  
 Drug and Artificial Insemination stores at tabia level  
 Water pump 
 
 
3. Joint decision-making 
Description Progress towards 
achieving success* 
- Common understanding/ discussion  
- Planning together 




Enabling environment/ Steps required:  
 Creating trust  
 Regular time for discussion  
 Participation in social affairs  
 
Reflections: 
The woreda administrator looked the indicators from the government concern point of view, or he wanted to 
implement indicators according to the government policy and plan.  
The women participants were silent except one woman, and also with medium interaction of another women 
participant.  
There was one person trying to influence the participants to choose the indicators he suggested, we can say 
there was group thinking. 
It was interesting to observe two male participants from the local government to try to influence each of 
their best indicators, while there was one young woman very passive and said nothing till we finish selection 
though we tried to provide the chance to her to talk a bit. 




1. In measuring improved agricultural technologies, one of the measurement was 3 tractors at tabia level, 
audience asked –Isn’t this number high or over ambitious and will be difficult to achieve? 
Answer: since tractors are already available in the Woreda even though few, it is not beyond the capacity 
of the woreda to make it and there is high demand to modern tractors. 
2. The group also take one of the measurement of improved agricultural technologies is modern hives for 
honey bees and poultry. However, the project is over, so how do you think is this will happen? 
 
9.4 Experts and researchers from local research 
institutions  
Choosing three indicators 
The five economic indicators prioritized during the first workshop (last year) were enlisted herewith.   
1. Availability of livestock and livestock products in quantity and quality 
2. Attitudinal change  
3. Access to services improved  
4. Agronomic processing plants improved  
5. Social and economic infrastructures developed 
Then, the expert team members continued choosing three major indicators out of the above five choices. 
1. Availability of livestock and livestock products in quantity and quality improved was ranked 1st with  
six votes 
2. Access to services improved ranked 2nd  with four votes 
3. Agro-processing plants introduced  ranked 3rd  with three votes, and 
4. Attitudinal change improved ranked 3rd  with three votes 
Though there were no differences in accepting the first and second economic indicators as they were, there 
was an equal chance in selecting the third indicator from the two as they got the same votes - three for 
each. Then to resolve this we asked Catherine to give us her advice and her advice was to take the two top 
indicators and describe them further while leaving the two with same vote, and see if there was time for the 
others. Thus, detailed descriptions for the top two are presented below. 
1. Availability of livestock and livestock products in quantity and quality improved 
Description Progress towards 
achieving success 
- Improved cattle and fish breeds 
- Diversified livestock products 
- Quality of the livestock products (pasteurized milk, fat and cream content, fish 
oil)/ nutritional content of products/ 
- High dressing content 
- High meat quality 
If overall performance 
practice is:  
Low: < 25% 
Medium: 25 - 50% 
High: > 50% 
Enabling environment/ Steps required:  
 Demand driven extension support 
 Health care 
 Good animal husbandry (feeding, housing, watering, breeding) 
 Intensive livestock farming system (e.g. feed formulation, forage development strategies, feed 




 Establishment of strong and well-functioning cooperatives (i.e. cooperatives with by-laws and 
equipped with technologies) 
2. Access to services improved (health, education, water, finance, etc.) 
Description Progress towards 
achieving success 
- One Doctor of Veterinary Medicine per kebele/ tabia and one animal health 
centre per tabia 
- One clinic per kebele/tabia (ambulance service per tabia) 
- Full-fledged hospital at district level 
- Secondary school at tabia level 
- Provision of clean water based on WHO standard 
- Presence of private and public financial institutions 





Steps required:  
 Infrastructure (road, power, water points, telecom) 
 Capacity building (tailor made, Competency of Certification (CoC) 
 Lab facilities 
 Drug availability sufficiently  
 Accountable and transparent service provision system 
 Water management per water points 
 
Reflections: 
Points of difference  
 In the initial discussion, one participant proposed that the indicator “Agro-processing plants 
introduced” shouldn’t have been considered as an indicator. Rather, it had to be part of another 
indicator “Access to services improved.” 
 There were certain differences on how to set evaluations within each indicator. For instance, an 
indicator may comprise several activities which require measurement each. According to 
participants, multiple activities representing a single indicator should have separate scores.  
 The story success of Mr. Angesom does not reflect the real situation in Atsbi. 
Points of agreement 
 Agreements were created on the bases of discussions among the participants. The experts 
distinctively defined the two indicators and concluded that the indicators cannot be overlapped.  
 After making thorough discussion, participants agree that multiple activities that make up a single 
indicator can be evaluated separately first. Then, weighted mean can be calculated to represent a 
grand indicator. 
 With respect to the success story, the experts eventually agreed that the story was an imaginary 
representation for improved future in Atsbi after ten years. 
Changes in perspective? What prompted it? 
 Acquired knowledge on how to develop indicators that represent improved ways of livestock 
management. 
 Pressing factors that lead to improve the wellbeing of livestock producers prompted the experts to 
look for feasible solutions by setting pertinent indicators. 




 Participants appreciated the successful story about Mr Angesom who represents a capable expert in 
Atsbi, mainly of his successful achievements in his future destiny using the livestock resources.   
 
The experts/researchers group put forward one major argument about the combined socio-economic 
indicators presented. Their main objection was that the indicators should have been focused on livestock 
related indicators, instead of the broader indicators of wellbeing that we intended to elicit. As far as they 
could see, issues related to livestock productivity, access to agricultural inputs and outputs, market access, 
animal feed, environmental sustainability and improved ways of farm intensification were missed27. Given 
that the prime objective of this project is to create some sort of life improvement among livestock herders, 
they felt that the indicators needed to be in line with the interests of the community involved in the livestock 
sector. Discussants believed that socio-economic indicators pertaining to livestock improvements would bring 
about real changes in the life of livestock producers. They identified a trade-off between education and 
livestock productivity, arguing that for the poor, education might result in returns after long term efforts, 
which did not conform to the existing demands of family members in each farmer. The immediate demand 
in this time is fulfilling livestock improvement and income of farmers and this can lead them towards long 
term growth. Therefore, all members of the experts/researchers agreed that the indicators should also 
reflect this by focusing on interventions that bring about improved livestock productivity. As the research 
team only learnt about this afterwards (the discussion was all in Tigrigna), we did not have the opportunity 
to give our response to this different perspective on the indicators. Our intention was specifically to capture 
broader indicators of well-being (if they were relevant), acknowledging that livestock is not the only activity 
in the lives of the people of Atsbi, particularly those who are not livestock producers themselves. We 
intended to find indicators that could be relevant to all members of Atsbi, to some extent.   
9.5 National level stakeholders - SAIRLA NLA  
The NLA team was new to the whole process, so one of the project team sat with the group to begin with. 
The session started with an overall discussion about livestock, that livestock is at the same time the biggest 
environmental threat and the biggest economic opportunity for smallholders in view of the growing demand 
for animal sourced food driven by both population growth and increased wealth. But we cannot have it all, 
there might be some synergies that are critical to implement but also trade-offs. Policy-makers will need to 
make tough choices regarding these trade-offs. If no decisions are made, then it is likely to have sub-optimal 
development and everyone will lose.  
Making these choices is difficult and therefore there is a need to understand these trade-offs and who will be 
a winner and who will be a loser in order to develop inclusive, sustainable and locally relevant livestock 
development plans. This project aims at creating a learning space in which all voices can be heard in 
combination with a simulation tool that computes credible environmental impact measure. The objective is 
to understand these trade-offs and develop a shared vision around an inclusive and sustainable livestock 
future.  
After a review of the first workshop, the shortest success story was picked, namely the one of the local 
government group. We read the story aloud, and then there was a moment of confusion about whether this 
was a real story of success or a fiction. We then worked on the already existing list of indicators (we did not 
re-extract them from the story) and started discussing ranking them. The initial discussion turned around 
whether to use output or outcomes as an indicators. In the initial discussion education, agricultural 
technologies and health ranked high. It was first agreed that joint decision making would be an output and 
not an outcome and therefore should be discarded after quite some discussions in Amharic and a long 
speech by the only woman in the group, joint decision making ranked first. When I asked why, I only got 
the answer that all participants now agree that this is a good measure to measure change.  
The 3 retained indicators in order of importance were joint decision-making, agricultural technologies and 
education.  
                                               
27 This is only partly correct – however, the group could not know that. While the access to inputs, market and feed are in fact included 




1. Joint decision-making  
Description Progress towards 
achieving success 
Having common objectives about  
• what to produce 
• amount to be sold 
• when and where to sell 
• division of labour  
• how much to sell (I guess this refers to at which price) 




To improve joint decision-making the following is needed:  
 empowering women to increase gender equity  
 empowering women and victims through income (I guess increasing women’s decision making about 
money or by giving her more rights or actually cash transfers) and education  
 awareness creation about the importance of division of labour (I guess this means that some tasks 
that are generally done by women are now performed by both)  
 policy on gender mainstreaming and implementing it!  
 engagement of women in development and government 
 introduction of gender sensitive technologies  
 
2. Agricultural technologies  
Description Progress towards 
achieving success 
The use of improved practices such as machineries, crop variety, animal breeds, 
improved farming practice and knowledge, as well as the use of appropriate 




The steps needed are:  
 Access to improved agricultural technologies  
 Training and experience sharing  
 Awareness creation for improved agricultural practices  
3. Education 
Description Progress towards 
achieving success 
Formal education for children at least to BSc level, informal training and skill for 
the use of modern technology and live skill training for the household. 
Low: < 75% 
Medium: 75-94% 
High: >95% 
To reach this the followings steps are needed:  
 School access (formal and informal) 
 Saving and income 




There were stars in front of these number, as far as I could understand, these were to say that this apply to 
all form of education and should be interpreted as a weighted average.  
A personal note on this: enrolment in primary school in Ethiopia is one of the highest in Africa, hence 
explaining these very ambitious numbers.  
 
 
10 APPENDIX D - Stakeholder group 
scenarios in detail 
 
10.1 Farmers (Green group)  
Following the introduction to the game in plenary, the producers group continued discussion to build a 
livestock scenario in order to achieve the common indicators identified in the plenary session (Table 28). 
Game board, vignette cards, bricks, flip chart and pens were the materials which were important and availed 
to play the game. Before starting game the farmers were made clear about each category, options and 
feeding system. 
Table 28: Revised scenarios for the farmers group 






















DD Dual purpose 
dairy 
DD2 10,000 DD2 5,000 DD2 5,000 DD2 5,000 DD0 22,000 
DF Dual purpose 
fattening & rearing 
DF2 15,000 DF2 10,000 DF2 10,000 DF2 10,000 DF0 19,000 
DA Draught animal DA1 3,000 DA1 3,000 DA1 3,000 DA1 3,000 DA0 10,000 
SD Specialized dairy 
system 
SD1 5,500 SD1 10,500 SD1 10,500 SD1 10,500 SD0 500 
SH Sheep SH1 50,000 SH2 70,000 SH2 60,000 SH2 70,000 SH0 100,000 




















* The Baseline scenario is a representation of the present day  
 
ii) Reasons for the different scenarios 
Scenario 1: that was suggested by one farmer who was interested in transferring 500 cows to SD1 and sell 
the remaining 11,000. As to his explanation, these local dairy cow breeds were not productive and should be 
reduced to 10, 000. Capability is to be developed, as to his expectation, to feed more concentrated feed. For 
the dual purpose fattening and rearing (DF), the farmer was interested to keep most of the animals. He 
intended to feed properly with more concentrated feed and work on fattening. The farmer was highly 
interested to reduce the draught animals (DA) to few numbers and feed planted fodder by allocating own 




However, few (about 3000) should be kept to plough inconvenient farm lands by tractor. He has also 
intended to increase specialized dairy because they are productive in milk production and high return will be 
gained out of it. More of planted fodder will be supplied to the dairy cows by trading off farm land for cereal 
crops. The farmer wanted to reduce sheep by half and interested to feed mainly planted fodder. He justified 
that it will not be important to feed sheep as such because he was more interested on cattle.  
Scenario 2: A female farmer wanted to reduce dual purpose dairy tremendously to 5000. She transferred 
10,000 cows to SD1 whereby milk production was important for her and feed them more concentrated feed.  
She kept 5000 for indigenous breed maintenance. With respect to DF and DA, she had the same explanation 
as scenario 1. Number of specialized dairy cows should highly increase, as to her interest, to increase milk 
productivity. On contrary to scenario 1, she did not reduce number of sheep as she was interested on sheep 
fattening. Feed should be more of concentrated type. She explained that sheep can be managed easily and 
many small holder farmers could earn income out of it.  
Scenario 3: Farmer who chose this scenario was more or less similar to scenario 2 except for less number of 
sheep. 
Group scenario: After debating for a reasonable period of time, all group members agreed to fix scenario 2 
and the justification put there took as their justification. 
Observations and reflections: almost all group members chose similar vignettes except one member who 
chose SH1 instead of SH2. Producers (not all, few had same choices) had different choices on number of 
animals. Differences had been observed in DD, DF and SD and SH. Group members agreed immediately on 
vignettes and number of DA. Changes had been observed through the discussion especially on the number 
of animals. Justification from the female farmer in scenario 2 had convinced them and all agreed on her 
scenario. In all cases, except in SD, farmers wanted to reduce large number of animals. According to the 
producers, they were interested to introduce improved way feeding i.e., planted fodder and more 
concentrated feed which they felt will be expensive. Hence, they wanted to have manageable number of 
animals. 
With respect to reflection, each member was allowed to put his/her scenario and some merged with the 
already mentioned scenarios. Hence, individuals suggested scenarios, each was discussed in detail, and 
finally one group scenario was reached. For the facilitators, the interesting part of the game was the 
reasonable justification and active participation of female farmers.   
Evaluation of the scenario: 
After agreeing on the vignettes and number of animals, the scenario was run in the CLEANED-R model. 
Results of the chosen group scenario were presented to the group as a bar chart (Figure 17 and Figure 18), 
and here in numeric form (Table 29 and Table 30) showing the change in productivity and environmental 
indicators compared to the base run. 
Table 29: Farmers group scenario - Productivity score card 





(A, I, U*) 
Comments 
Milk produced (litres) +39 U Farmers wanted more milk production to 
earn more income. Meat production from 
cattle was also reduced below their 
expectation and wanted to deal more on 
fattening.  
As they were interested in more milk and 
meat production, change for concentrate 
feed should be higher than +202 kg. 
Meat produced from cattle (tons) -53 U 
Meat produced from sheep (tons) +5 A 
Area for planted fodder (ha) -5 A 
Cereal production (tons) -5 A 
Amount concentrate required (kg) +202 U 





Table 30: Farmer's group scenario - Environmental score card 
Farmers Scenario : DD2 5,000 animals, DF2 10,000 animals, DA1 3,000 animals, SD1  10,500animals, SH2 
70,000 animals 
Other indicators % 
change 
Group evaluation 
(A, I, U*) 
Comments 
Water 
Total (litre) -6 A Farmers didn’t accept total CO2eq (kg) 
per cattle. They showed their concern 
to environmental pollution and 
suggested supply of quality feed so to 
reduce the greenhouse gas emissions.  
Litres water per cattle +66 A 
Litres water per sheep +45 A 
Greenhouse 
gases  
Total CO2eq (kg) -14 A 
Total CO2eq (kg) per 
cattle 
+56 U 
Total CO2eq (kg) per 
sheep 
+18 A 
Soil fertility Nitrogen balance (N in 
minus N out) 
-  





Figure 17: Change in productivity and environmental indicators for the farmers group. Change is relative 
to the baseline representing present day production. 
 
Figure 18: Change in the amount of concentrates required and in the area required for planted fodder* for 
the farmers group. Change is relative to the baseline representing present day production. 
* The values for planted fodder area are so high because the value of area of planted fodder calculated for the baseline 
by CLEANED-R is so small (0.2 ha), so an increase in area up to 20 ha for example translates to around 10,000% change 




Farmers were happy to the less reduction in cereal production. According to their explanation, they didn’t 
want to see much reduction in crop production. They showed their concern to the environment by 
appreciating the less change in greenhouse gas (GHG) emission from total and per sheep CO2eq (kg). 
Farmers didn’t like the reduction of milk and meat production. They wanted to have more milk and meat 
production in order to earn more income. They were not also happy with GHG increment per cow and raised 
their concern to the environmental pollution. The producers liked to change (increase) milk, meat and 
concentrate feed production in order to earn more income. They wanted to reduce, on the other hand, 
carbon emission per cattle so as to have environmental friendly production. 
Observations and reflections: the changes made as mentioned above were raised by one group member and 
all agreed on the changes he made.  
 
10.2 Traders (Orange group)  
Once the group obtained a reasonable understanding the game and the choices and tradeoffs they had to 
make, two members of the group were randomly chosen, one after the other, and invited to play the game. 
The process of the game the randomly selected trader played together with the explanations (reasons) for 
the choices is described as follows in Table 31. 
The first player preferred to reduce the number of dairy cattle by 10,000 as their milk productivity is not big 
enough. Yet, increasing the share of concentrates by a large amount in the feed basket in addition to good 
management practice of the remaining dairy cattle can help contribute to good life after 10 years. Despite 
that he is working in fattening, he still wanted to reduce the number of dual purpose livestock for rearing 
and fattening by 9,000. The benefit (through milk and meat) from the remaining 10,000 cattle for rearing 
and fattening would be increased through improved commercial feed basket. He reasoned he was doing that 
because the benefit of investing more on the specialized cows, which increased to 10,500 (through better 
management and increased concentrates in the feed basket) was far larger than fattening activities as the 
much higher milk from the specialized cows is generally more profitable. The draught oxen had all to go 
because he believed that tractors can cover for the majority of the work oxen do.  
Table 31: Revised scenarios for the trader’s group 
Trader 1 = A; Trader 2 = B; final group scenario = C 
Chosen Vignette: A DD2 DF2 – SD1 SH1 
Chosen number: A 12,000 10,000 0 10,500 100,000 
Chosen Vignette: B DD1 DF2 DA1 SD1 SH1 
Chosen number: B 15,000 9,000 5,000 12,000 125,000 
Group Vignettes: C DD1 DF2 DA1 SD1  
Chosen number: C 12,000 34,000 5,000 12,500  
Original number 22,000 19,000 10,000 500 100,000 
Type of livestock Dual purpose 
dairy cattle 
Dual purpose dairy cattle 
for rearing and fattening 
Draught oxen Specialized 
dairy cows 
Sheep 
The second player preferred to reduce the number of dual purpose dairy cattle by 7,000 (to 15,000) but 
implement improved farm produced feed basket (plant fodder on own land). He reasoned that he wanted to 
increase the number of specialized dairy cows by downscaling the investment on other types of dairy cows 
for milk productivity reasons. In addition, fattening takes a long time and huge investment in terms of time, 
money and energy. As a result, I want to reduce the number of cattle for rearing and fattening to 9,000. 
More focus on commercial feed basket will be made to maximize milk and meat returns from these 9,000 
cattle for rearing and fattening. The number of draught oxen was reduced to 5,000 which will be managed 
through improved feed basket through using more concentrates. The reduction in the number of draught 
oxen will be compensated by the potential to use tractors for land preparation. The more important 




number of these cows was increased to 12,000, where with improved management practices and use of 
planted fodder and higher concentrates, benefits from milk can be maximized. Sheep represent among the 
livestock assets that many smallholder households in Atsbi depend for their livelihoods. Given this 
importance, smallholder benefits would increase by increasing the number of sheep population. Hence, the 
number of sheep was increased to 125,000. For these sheep, more focus would be given to producing 
improved farm produced feed basket but also some concentrates for maximum meat production. 
Following the games by the two traders, other traders were asked about their preferences and ways they 
might play differently. Some members suggested that dairy cows constitute among the most important 
livestock assets in Atsbi and care should be taken not to significantly reduce their population. One trader 
indicated that fattening is a very expensive business which takes longer time in mid-temperate areas like 
Atsbi. He suggested that it might be more economical to reduce the number of dual purpose dairy and 
fattening cattle and invest more on specialized cows managed with a combination of improved fodder 
plantation on own land and commercial feed basket. Another trader indicated fattening is a business venture 
that started recently and can still be profitable in which case it may not be a good idea to reduce the 
number of cattle reared for fattening. Another trader indicated that sheep openly graze but grazing land is 
declining. This may limit the sustainable management of sheep. As a result, it may be better to reduce the 
number of sheep and focus on other livestock such as specialized cows with improved commercial feed 
basket. Other traders were also asked to reflect their preferences for the proposed scenarios of livestock 
production systems. While most voiced their preferences, two women traders barely tried to do that. In the 
end, the trader group compromised on their preferences and reached an agreement on a final scenario (C) 
shown in Table 31.  
 
Evaluations  
The scenario the trader group finally elected was subjected to the CLEANED-R model. From the model, 
impact on crop productivity, water, emission of GHGs and soil fertility were calculated. Results of the chosen 
group scenario were presented to the group as a bar chart (Figure 19 and Figure 20), and here in numeric 
form (Table 32 and Error! Reference source not found.) showing the change in productivity and 
environmental indicators compared to the base run. 
The result show an increment in milk production and meat (both cattle meat and sheep). In addition, the 
area of land allocated for fodder plantation increased significantly while the share in concentrates in the feed 
basket also increased. Total water use decreased although the group found it difficult to figure out where 
this water reduction came from. Otherwise, the group welcomed the reduction in water use.  
GHGs emission significantly increased overall. The highest contribution to the growth of emission of GHGs 
came from dairy cows. The unit contribution of specialized cows to emission of GHGs is significant since 
these were the only dairy cows whose number has increased. So, overall, despite crop produced reduced 
and GHGs emission increased, the trader group reckoned that the benefits outweigh the losses. Based on 
this, the group accepted the scenario and subsequent impact (changes). 
 
Table 32: Traders group scenario - Productivity score card 
Scenario Traders Group: DD1 12,000, DF2 34,000, DA1 5,000, SD1 12,500, SH1 100,000 sheep 
 % change Group evaluation (acceptable, ok, 
unacceptable) 
Comment 
Milk produced (litres) +100 A  
Meat produced from cattle (tons) +39 A  
Meat produced from sheep (tons) +50 A  
Cereal production (tons) -11   




Amount concentrate required (kg) +350 A  
  
Table 33: Traders group scenario - environmental scorecard 
Scenario Traders Group: DD1 12,000, DF2 34,000, DA1 5,000, SD1 12,500, SH1 100,000 sheep 
Other indicators % 
change 




Total (litre) -6 A Reduction in water is acceptable but 
given the number of animals increased 
and the combination of vignettes chosen 
(own plantation of fodder and increased 
use of concentrates that uses water for 
preparation), the result of the model that 
shows reduction in water use does not 
look logical. The expectation was for 
water consumption to increase. It is clear 
that when you plant fodder on your land, 
water consumption increases. Framers 
also argued that you need a lot of water 
to process the concentrates. 
Litres water per cattle -21 A 
Litres water per sheep -15 A 
Greenhouse 
gases  
Total CO2eq (kg) +71 U 
Total CO2eq (kg) per 
cattle 
+78 U 
Total CO2eq (kg) per 
sheep 
+21 U 
Soil fertility Nitrogen balance (N in 







Figure 19: Change in productivity and environmental indicators for the traders group. Change is relative to 
the baseline representing present day production. 
 
Figure 20: Change in the amount of concentrates required and in the area required for planted fodder* for 
the traders group. Change is relative to the baseline representing present day production. 
* The values for planted fodder area are so high because the value of area of planted fodder calculated for the baseline 
by CLEANED-R is so small (0.2 ha), so an increase in area up to 20 ha for example, translates to around 10,000% 





10.3 Local administrators (Blue group)  
After a plenary introduction to the game, the participants returned to their five groups to design their own 
scenario.  After discussing some alternatives, the scenario chosen by the group was as follows: 
 DD2          8,000 animals 
              DF1           19,000 animals 
              DA1          5,000 animals 
              SD1           3,000 animals 
              SH1          50,000 animals 
This was agreed to be a good scenario and was chosen for the following reasons: 
DD2: all members agreed on this vignette and number of animals, as for Atsbi woreda, the group thinks it is 
better to be efficient and keep fewer cows and increase the milk production. This choice was also made to 
allow to increase the number of the SD (specialized dairy cows) and to decrease greenhouse gas emissions. 
DF2: This vignette was chosen to offer production efficiency, and an increase in market value from better 
quality and quantity of meat. 
DA1: It was agreed to improve draught animals to have strong power from draught (ox). A few were kept 
to use in difficult topographic areas where tractors cannot reach. 
SD1: This was chosen to get more milk productivity and increase income. 
SH1: This choice was made to decrease environmental impacts from greenhouse gas emissions. The initial 
proposal of 40,000 was challenged for being too low, yet the alternative suggestion of 70,000 was rejected 
for fear of increasing greenhouse gas emissions and land grazing too much. The compromise was to settle 
on 50,000.  
Group members also discussed how the money from specialized animal milk and others will be used for 
improved agricultural technologies and help to achieve access to education. 
An alternative scenario was also favoured, but agreed to be a secondary option, which has a different source 
of feed and different numbers of animals: 
  DD1          8,000 animals 
              DF1           3,000 animals 
              DA1           5,000 animals 
              SD1           3,000 animals 
              SH2          70,000 animals 
Points raised in contrast to the broader consensus and in favour of this alternative scenario:  
 The number of sheep in the group scenario is very small though sheep are very important and can 
be more available in the market in Atsbi than other animals for use in the household, like meat, 
money from sale for health, education. They suggest increasing the numbers from 40,000 to 70,000 
would be fair 
 Draught animals should be increased to be used in the slippery topography /land of Atsbi, as it is not 




 Decreasing the number of specialized animals so that the cost will be affordable in acquiring and in 
feeding them 
 
Evaluation of the scenario results 
Once the vignettes and number of animals had been agreed, the scenario was run through CLEANED-R. 
Results of the chosen group scenario were presented to the group as a bar chart (Figure 21 and Figure 22), 
and here in numeric form (Table 34 and Table 35) showing the change in productivity and environmental 
indicators compared to the base run. 
 
Table 34: Local leaders and administrators - Productivity score card 
Scenario 1: DD2  8,000 animals, DF2 19,000 animals, DA1 5,000 animals, SD1 3,000 animals, SH1 50,000 animals 
 % 
change 
Group evaluation (A, I, 
U*) 
Comments 
Milk produced (litres) -13 U The intention of reducing animal number was 
to increase production and productivity by 
changing the feed basket.  Meat produced from cattle (tons) -15 U 
Meat produced from sheep (tons) -25 U 
Tons cereal produced -3  
Area for planted fodder (ha) +3,200 I 
Amount concentrate required (kg) +125 I 
* A = acceptable, I = indifferent, U = unacceptable 
   
Table 35: Local leaders and administrators - Environmental scorecard 
Scenario 1: DD2  8,000 animals, DF2 19,000 animals, DA1 5,000 animals, SD1 3,000 animals, SH1 50,000 animals 
Other indicators % 
change 




Total (litre) -5 A Indicators for overall environmental 
factors seem to be acceptable but 
increased per individual animal due to the 
fact that the feed basket is changed and 
increased amount of feed consumption.  
Litres water per cattle +42 A 
Litres water per sheep +81 A 
Greenhouse 
gases  
Total CO2eq (kg) -13 A 
Total CO2eq (kg) per 
cattle 
+33 I 
Total CO2eq (kg) per 
sheep 
+23 I 
Soil fertility Nitrogen balance (N in 
minus N out) 
NA NA 






Figure 21: Change in productivity and environmental indicators for the local leaders and administrators 
group for their preferred scenario (Run 1) and one alternative scenario (Run 2). Change is relative to the 
baseline representing present day production.  
 
Figure 22: Change in the amount of concentrates required and in the area required for planted fodder* for 
the Local leaders and administrators group for their preferred scenario (Run 1) and one alternative 
scenario (Run 2). Change is relative to the baseline representing present day production.  
* The values for planted fodder area are so high because the value of area of planted fodder calculated for the baseline 
by CLEANED-R is so small (0.2 ha), so an increase in area up to 20 ha for example, translates to around 10,000% 




Majority of the participants expressed their concern about the reduction in productivity indicators (milk and 
meat) and were interested in GHG emission and water consumption.  
The participants were highly concerned about the change made in milk, cattle meat, and mutton production. 
In this scenario animal number and feed basket were changed, but the result is lower than the current 
productivity. Participants were also concerned that, while total GHG emission is decreased there is an 
increase in emissions per animal. 
Participants agreed that the scenario would need to change, because the current scenario would not 
improve the wellbeing of the people of Atsbi. Milk production would need to improve further, and meat 
production would need to be greater than current production.  
However, as a result, the participants learnt from the scenario, seeing the tradeoffs to be considered when 
changing the livestock system:  
 Decreasing dual purpose dairy resulted in a decrease in cattle meat 
 Decreasing animal numbers resulted in a decrease in GHG emission 
 An increase in specialized dairy cattle resulted in increased concentrate consumption 
Participants also discussed that the specialized dairy will create a higher demand on women’s labour for 
milking. However, sheep fattening and rearing offer benefits to women and youth, and small stock like 
sheep benefits more poor households because of low initial capital. 
 
10.4 Experts and researchers from local research 
institutions (Yellow group)  
All the experts agreed with DD2, DF2, DA1, SD1 and SH2 vignettes. But there were four different possibilities 
of livestock numbers proposed while keeping the same vignettes Table 36.  
Table 36: Four alternative scenarios for the experts/researchers group - vignettes and animal numbers 
S/N Vignette Number of animals 
I II III IV 
1 DD2 5,000 5,000 10,000 5,000 
2 DF2 5,000 5,000 10,000 5,000 
3 DA1 6,000 6,000 6,000 6,000 
4 SD1 23,000 23,000 13,000 18,000 
5 SH2 140,000 92,000 140,000 165,000 
The major reasons for the suggested scenarios were: 
 boosting quality milk production and quality sheep meat 
 getting feed source without affecting staple crops production  
 avoiding an open grazing system and practicing a controlled feeding system  
 not losing the local breeds (genetic conservation) 
 to introduce manually operated tractors 
 to be inclusive for all community members (especially women, landless youth and people with 
disabilities) and poorer households because rearing sheep is convenient to be run by all community 
groups (by women, men and landless youths); it requires a small start-up capital; and has a fast 
reproductive cycle so one can enjoy the benefits within a short period of time  
 to support environmental rehabilitation as sheep grazing is not as damaging as cattle grazing, and 
sheep production does not need large land areas 





The final choice of the group, agreed by all, was the vignette with DD2 ... 10,000; DF2 ... 10,000; DA1 ... 
6,000; SD1 ... 13,000 and SH2, 140,000, which was the third scenario in Table 36 above.  
After a thorough discussion, there was a consensus that the first economic indicator (i.e. availability of 
livestock products in quantity and quality increased) will be achieved by changing the number of specialized 
dairy and sheep.     
The major change in perspective was about the importance of keeping the dual purpose dairy and dual 
purpose fattening and rearing was mainly for genetic conservation and to use as parental line for the cross 
breeding purposes. Otherwise they might not be highly response for the improved feeding. This prompted 
the illustration that most of the feed is used for maintenance instead of for rearing and fattening in highland 
areas like that of Atsbi. Initially, the group were wanting to pursue cattle fattening, but they finally came 
into agreement that reducing the number of dual purpose dairy and dual purpose fattening and rearing 
while increasing the number of sheep and specialized dairy would be a better strategy. 
The major trade-offs made while accepting the third scenario was that reducing the number of specialized 
dairy, which in turn will reduce the amount of milk and at the same time reducing the GHG emission. 
Increases in sheep productivity can result in reduction in GHG emission as well. Moreover, a compromise 
was made in reducing the meat to be obtained from the dual purpose fattening and rearing in favour of 
meat to be obtained from the sheep.   
The group appreciated that the power of playing the game by itself resulted in different possibilities of 
vignettes with different number of animals that people can choose from.     
Evaluating the group scenarios 
Once the vignettes and number of animals had been agreed, the scenario was run through CLEANED-R. 
Results of the chosen group scenario were presented to the group as a bar chart (Figure 23 and Figure 24), 
and here in numeric form (Table 37 and Table 38) showing the change in productivity and environmental 
indicators compared to the base run. 
Table 37: Experts and researchers group - Productivity score card 




(A, I, U*) 
Comments 
Milk produced (litres) + 100 A Because the goal was to boost milk production 
Meat produced from cattle (tons) - 38 A Because the goal was to increase meat from sheep 
but not increase meat from cattle 
Meat produced from sheep (tons) + 110 A Because the goal was to increase sheep meat  
Tons cereal produced  -6 U Because the goal was to increase productivity of 
sheep without affecting staple crops production 
Area for planted fodder (ha) + 6,300 U Because it was not clear how such a big % 
difference resulted  
Amount concentrate required (kg) + 320 A Because such amount of extra concentrate is 
expected for the vignette chosen  
* A = acceptable, I = indifferent, U = unacceptable 







Table 38: Experts and researchers group - Environmental score card 
Scenario III: DD2 10,000 animals, DF2 10,000 animals, DA1 6,000 animals, SD1 13,000 animals, SH2 140,000 animals 
Other indicators % 
change 
Group evaluation 
(A, I, U*) 
Comments 
Water 
Total (litre) - 6 A Saving some amount of water is preferred 
for Atsbi being situated in drylands 
Litres water per cattle + 11 A Because the specialized dairy demanded 
much water 
Litres water per sheep - 9 A Because the number of sheep increased 
Greenhouse 
gases  
Total CO2eq (kg) + 24 U Because it was expected to reduce the GHG 
due to the improvement of feeding system 
Total CO2eq (kg) per 
cattle 
+ 57 U Because it was expected to reduce the GHG 
due to the improvement of feeding system 
Total CO2eq (kg) per 
sheep 
+ 17 A Because the number of sheep increased 
Soil fertility Nitrogen balance (N in 
minus N out) 
- 76 U Because it was expected to increase the 
amount of manure to be produced  
* A = acceptable, I = indifferent, U = unacceptable 
 
 
Figure 23: Change in productivity and environmental indicators for the experts and researchers group for 
their preferred Scenario 3 (Run 1) and three alternative scenarios (Run 2-4). Change is relative to the 






Figure 24: Change in the amount of concentrates required and in the area required for planted fodder* for 
the experts and researchers group for their preferred Scenario 3 (Run 1) and three alternative scenarios 
(Run 2-4). Change is relative to the baseline representing present day production.  
* The values for planted fodder area are so high because the value of area of planted fodder calculated for the baseline 
by CLEANED-R is so small (0.2 ha), so an increase in area up to 20 ha for example, translates to around 10,000% 
change from 0. Note that, for ease of viewing, the values for the y-axis are presented using a log scale  
 
The group were happy with the milk produced from the specialized dairy and meat produced from the 
sheep. This was mainly due to the fact that this was in line with the first economic indicator, which is stated 
as "availability of livestock products in quantity and quality improved". 
However, the group were unhappy about the amount of manure produced and area required for planting 
fodder. This was mainly because: i) the reduction in manure amount demands extra chemical fertilizer to be 
purchased; and ii) the extra land required for fodder planting competes with staple crops production.   
There were not as such major points of difference among the members except some of them were in doubt 
about the accuracy and/or reliability of the software while others had no idea about it.  
To improve on this scenario, they suggested a new scenario: DD2 5,000 animals, DF2 5,000 animals, DA1 
6,000 animals, SD1 13,000 animals, SH2 92,000 animals. 
Reflections 
Participants were viewing most discussions in the sense that the final findings of this project could be scaled 
up to other woredas having similar contexts to Atsbi.  
Participants were expressing their views with no hesitation; mainly, a continual efforts of stakeholders in 
looking for efficient scenario was highly interesting.   
As participants discussed the success story of Mr. Angesom, they felt that lessons could have been learned 
from failure stories as well, such as an expert who lacked knowledge and technical skills to assist famers, or 
an expert who couldn’t provide any solution to farmers’ request, or an expert who lacked diligence to bring 
desirable changes in rural farming. The group made a suggestion for the research team that in future, the 





10.5 National level stakeholders - SAIRLA NLA (Pink group)  
The group started the game with a huge resistance, claiming that they cannot play this game because they 
do not know the area. So the facilitator started by giving a picture of Atsbi and this might have influenced 
their understanding and decisions.  
The main points raised to describe Atsbi (based on the reconnaissance tour and Workshop 1) were as 
follows: 
 It is a water deficient area on a plateau and therefore is cool enough for dairy production  
 Though we have no evidence, it seems the area often gets food aid (for both humans and livestock) 
 The livestock master plan foresees that the area will focus on milk production to supply a dairy hub 
in Tigray, and the government is introducing cross breeds and pure breeds to the area. Those 
animal are quite well managed, partly because they are new.  
 However, farmers on the ground have their doubts. Dairy cows are expensive to acquire, it is 
difficult to keep them healthy and feed them correctly throughout the year. Therefore, many farmers 
may prefer keeping sheep.  







The major reasons for reducing dual purpose were:  
 To reduce greenhouse gas (GHG) emission 
 As land is getting scarce due to population growth, it will be difficult to maintain the existing stock 
 When dual purpose dairy are reduced then the management will be easier. Hence owners will shift 
their time, expertise and resources to other activities 
In the same line, the fattening animals were reduced. There was a discussion to choose between home 
grown and commercial feed basket. They decided that the fattening is not specialized and therefore buying 
feed will not be attractive.  
The draught animal were reduced by half for several reasons:  
 To reduce greenhouse gases  
 That mechanization will make these animals redundant.  
 There will be a productivity gain resulting from mechanization.  
The team increased the specialized dairy to 5,000 animals. They think this is a credible number as these 
animals will produce good milk that can be sold in towns within 100 km, including Mekelle, Wukro and 
Adigrat. This is a profitable business.  
Because the area is convenient for sheep, the group decided to only reduce a little bit, also because now 





Once the vignettes and number of animals had been agreed, the scenario was run through CLEANED-R. 
Results of the chosen group scenario were presented to the group as a bar chart (Figure 25 and Figure 26), 
and here in numeric form (Table 39 and Table 40) showing the change in productivity and environmental 
indicators compared to the base run. 
 
Table 39: National level stakeholders group - Productivity scorecard 
NLA Scenario: DD1 8,000 animals, DF1 6,000 animals, DA1 5,000 animals, SD1 5,000 animals, SH1 95,000 animals 
 % 
change 
Group evaluation (A, I, 
U*) 
Comments 
Milk produced (litres) +6   
Meat produced from cattle (tons) -56  
Meat produced from sheep (tons) +43  
Tons cereal produced -7  
Area for planted fodder (ha) +7,000  
Amount concentrate required (kg) +74  
A = acceptable, I = indifferent, U = unacceptable  
  
Table 40: National level stakeholders group - Environmental scorecard 
NLA Scenario: DD1 8,000 animals, DF1 6,000 animals, DA1 5,000 animals, SD1 5,000 animals, SH1 95,000 
animals 
Other indicators % 
change 




Total (litre) -6   
Litres water per cattle +75  
Litres water per sheep +56  
Greenhouse 
gases  
Total CO2eq (kg) -22  
Total CO2eq (kg) per 
cattle 
+58  
Total CO2eq (kg) per 
sheep 
+17  
Soil fertility manure -89  





Figure 25: Change in productivity and environmental indicators for the national level stakeholders group. 
Change is relative to the baseline representing present day production 
 
Figure 26: Change in the amount of concentrates required and in the area required for planted fodder* for 
the national level stakeholders group. Change is relative to the baseline representing present day 
production 
* The values for planted fodder area are so high because the value of area of planted fodder calculated for the baseline 
by CLEANED-R is so small (0.2 ha), so an increase in area up to 20 ha for example, translates to around 10,000% 
change from 0. Note that, for ease of viewing, the values for the y-axis are presented using a log scale  
